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ABSTRACT

User non-configurable, side-looking sonar was used annually from 1994 through 1998 to estimate
chum salmon Oncorhynchus keta escapement in the Sheenjek River during the period from
approximately early August through late September. Sonar-estimated fall chum salmon
escapements ranged from 33,058 in 1998 to 246,889 in 1996. The minimum biological escapement
goat of 64,000 chum salmon established for the Sheenjek River was achieved each year from 1994
through 1997, but was not achieved in 1998. Run size averaged 180,000 chum salmon from 1994
through 1997.

Range of insonification was considered adequate for detection of the majority of fish passing the
sonar site each year and most fish passing through the acoustic beam were nearshore oriented.
However, passage estimates should be considered conservative as they do not include fish passing
beyond the counting range (including along the uninsonified far bank), fish present before sonar
equipment was in operation, nor fish passing upstream after counting ceased. Variations in Sheenjek
River water levels and velocities, together with migration behavior of upstream migrant chum
salmon can affect the ability of hydroacoustic equipment to accurately estimate salmon passage.
However, changes in these parametric values were accounted for by regularly comparing sonar
counter output to visual observations on an oscilloscope.

Sheenjek River chum salmon entry pattems were somewhat bimodal from 1994 through 1996 as
opposed to those observed in 1997 and 1998. The 1998 Sheenjek River chum salmon run was very
weak, compressed, and II days later than the 1986-1997 average.

A consistent diel pattem in Sheenjek River chum salmon migration was observed in most years.
Migration was primarily confined to periods of darkness or suppressed light with greatest
movement occurring on average between 2100 and 0300 hours (34%).

Based upon vertebra collections, age-OJ and -0.4 fish combined composed between 93% and 97%
of annual chum salmon samples from 1994 through 1996. Whereas age-OJ fish dominated in 1994
and 1995 at 55%, they represented only 33% of the 1996 escapement samples. No age composition
data are available from 1997 due to unfavorable sampling conditions from high water in that year,
or for 1998 because of the extremely weak chum salmon return.

KEY WORDS: Chum salmon, Oncorhynchus keta, sonar, hydroacoustics, escapement.
enumeration, Yukon River, Porcupine River, Sheenjek River
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INTRODUCTION

Although five species of Pacific salmon Oncorhynchus are found in the Yukon River drainage,
chum salmon 0. keta are the most abundant and occur in genetically distinct summer and fall runs
(Wilmot et al. 1992; Seeb et al. 1995). Fall churn salmon are larger, spawn later, and are less
abundant than summer chum salmon. They primarily spawn in the upper portion of the drainJge in
streams that are spring fed, usually remaining ice-free during the winter (Buklis and Barton ~(84).
Major fall chum salmon spawning areas include the Tanana, Chandalar, and Porcupine River
systems, as well as portions of the upper Yukon River in Canada (Figure I).

In-river Fisheries

Fall chum salmon are in great demand commercially with harvest permitted along the entire
mainstem river in Alaska as well as in the lower portion of the Tanana River. No cOmmercial
harvest is permitted in any other tributaries of the drainage including the Koyukuk and Porcupine
River systems. Although commercial harvest also occurs in the Canadian portion of the 1ukon
River near Dawson, the majority of fish taken commercially occurs in the lower river, downstream
of the village of Anvik. Fall chum salmon use as a subsistence item is greatest throughout the upper
river drainage, upstream of the village of Koyukuk.

Although the Alaskan commercial fishery for Yukon River fall churn salmon developed in the early
1960's, annual harvests remained relatively low through the early to mid-1970's (lTC \998).
Estimated total in-river utilization (U.S. and Canada commercial and subsistence) of Yukon ~ver

fall chum salmon was below 300,000 fish per year prior to the mid-1970's (Table I). Howev~r, in
river commercial fisheries became more fully developed during the late 1970's and early I~80's,
with total utilization averaging 536,000 fish from 1979-1983. Harvest peaked in 1979 at 615,000
and in 1981 at 677,000 fish. Since the mid-1980's management strategies have been impleme~ted to
reduce commercial exploitation on fall chum stocks in order to improve upon low escaper;ents
observed throughout the drainage during the early 1980's. In 1987 a complete closure ~f the
commercial fall chum fishery occurred in the Alaskan portion of the drainage, while i~11992

commercial fishing in Alaska was restricted to only a portion of the Tanana River during tlj.e fall
season. In addition to a commercial fishery closure in 1993, that year marked the first in State
history that a total river closure to subsistence fishing occurred in the Yukon River during the latter
portion of the fall season. The fishery closure was in response to the extremely weak fall chum
salmon return in that year.

Escapement Assessment

During the period 1960 through 1980 only various segments of annual runs of Yukon River fall
chum salmon were occasionally estimated from mark-and-recapture (M-R) studies (BukifS and
Barton 1984). Excluding these tagging studies and apart from aerial assessment of se ected
tributaries since the early 1970's, comprehensive escapement estimation studies were sporad c and
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limited to only two streams; the Delta River (Tanana River drainage) and the Fishing Branch River
(Porcupine River drainage). However, comprehensive escapement assessment studies intensified on
major spawning tributaries throughout the drainage subsequent to the early 1980s. In the Canadian
pOlrtion of the drainage, the Canadian Department of Fisheries and Oceans (DFO) has estimated
abtlndance of fall chum salmon crossing the US/Canada border of the mainstem river into Yukon
Te¢tory annual1y since 1982 (excluding 1984) using M-R techniques (Milligan et al. 1984; JTC
1998). In addition, DFO reinstalled a weir in the Fishing Branch River in 1985 and has monitored
chtln; salmon escapements to this stream annually, excluding 1990.

In [the Alaskan portion of the drainage, the United States Fish and Wildlife Service (USFWS)
estunated annual fall chum salmon escapement to the Chandalar River from 1986 through 1990
using fixed-location, single-beam hydroacoustic techniques (Daum et al. 1992). Results of that work
revealed that fall chum salmon production there was similar to that of the nearby Sheenjek River.
Subsequently, in 1994, the USFWS initiated a five-year study to reassess the population status of
fall chum salmon with a newly developed split-beam hydroacoustic system. The initial year, 1994,
wa\; used to develop site-specific operational methods, evaluate site characteristics, and describe
possible data collection biases (Daum and Osborne 1995). The project was fully operational from
19?5 through 1998 with annual escapement estimates ranging from a low of 75,811 in 1998 to a
high of 280,999 in 1995 (Daum and Osborne 1996; Osborne and Daum 1997; Daum and Osborne
19f8; Daum and Osborne 1999).

The Alaska Department of Fish and Game (ADF&G) initiated an experimental main river sonar
project near Pilot Station (rivermile 123) in 1978, for the purpose of estimating salmon passage by
sptlcies. During the developmental years of 1978 through 1985, data acquisition and sampling
deJigns were investigated using various models of scientific fisheries hydroacoustic systems. The
prqject has operated annually since 1986, except for 1992 when it was operated for experimental
pUllJoses with upgraded sonar equipment and 1996 when it was operated for training purposes only.
Ho~ever, because of recent improvements in methodologies, historic data are not comparable to
improved assessments available for 1995, 1997 and 1998 (JTC 1998). In addition to the Pilot
StlItion sonar project operated by ADF&G, the USFWS has conducted a M-R project annually from
1996 through 1998 at an area known locally as "The Rapids", a narrow canyon near Rampart, 1,176
kilpmeters from the mouth of the Ytikon River. The purpose of this project is to provide abundance
estunates of adult fall chum salmon bound for the upper Yukon River (Gordon et at. 1998).

I
AqF&G also conducted annual M-R studies in the Tanana River from 1995 through 1998 to
estimate the abundance of fall chum salmon bound for the upper river, upstream of the Kantishna
Rirer (Cappiello and Bromaghin 1997, Cappiello and Bmden 1997, Hebert and Bmden 1998,
Cleary and Bmden In press). ADF&G also conducts replicate ground surveys of the major fall
chym spawning area in the Delta River of the upper Tanana River, allowing for estimates of total
spawning abundance to be made annually. Intensive ground surveys are also made annually of the
m'\ior spawning area in the upper Toklat River, from which total abundance estimates are derived
using spawner residence time data collected from the Delta River (Barton 1997). Hydroacoustic
assessment of fall chum salmon escapement in the Toklat River was investigated in 1994, 1995, and
1996 (Barton 1997, Barton 1998).
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One of the most intensely monitored Yukon River fall chum salmon spawning streams is the
Sheenjek River. Although escapement observations date back to 1960 when the USFWS reported
chum salmon spawning in September, the best database consists of the 25-year period 1974-1998.
Prior to 1981 escapement observations in this stream were limited to aerial surveys flown in late
September and early October (Barton 1984a). Subsequent to 1980, escapements were monitored
annually using fixed-location, single-beam sonar systems (Barton 1982, 1983, 1984b, 1985, 1986,
1987,1988,1994,1995). However, an early segment of the fall chum salmon run was not included
by sonar counting operations from 1981 through 1990 due to late project startups centered around
25 August. By comparison, average startup during the period 1991 through 1998 was 8 August,
more than two weeks earlier than in previous years. Termination of sonar counting was more
consistent during the period 1981 through 1998, averaging 25 September. This report presents
results of studies conducted from 1994 through 1998.

Study Area

The Sheenjek River is one of the most important producers of fall chum salmon in the Yukon River.
Lying above the Arctic Circle, it heads in the glacial ice fields of the Romanzof Mountains, a
northern extension of the Brooks Range, and flows southward approximately 400 km to its terminus
on the Porcupine River (Figure 2). Although created by glaciers, the river has numerous clearlvater
tributaries. Water clarity in the lower river is somewhat unpredictable, but is generally cl~arest
during periods of low water; water level normally begins to drop in late August and September.
Upwelling ground water composes a significant proportion of the river flow volume, especially in
winter, and it is in these spring areas that fall chum salmon spawn, particularly within the lower 160
km. The sonar project site is located approximately 10 km upstream from the mouth of the river.
Including results reported in this report for the period 1994-1998, annual escapement estimates
averaged 104,000 spawners for the period 1986-1993 and approximately 151,000 spawners for the
most recent 5-year period 1994-1998. At present, there is a minimum biological escapement goal
(BEG) of 64,000 fall chum salmon established for this river, based upon hydroacoustic assessment
of the run during the period approximating 25 August through 25 September (Buklis 1993).

Objectives

Annual objectives for the Sheenjek River fall chum salmon studies conducted from 1994 through
1998 were to determine the timing and magnitude of adult salmon escapement and to collect age
and sex information on sampled portions of the run. To accomplish these, the following specific
objectives were identified for each year:

1. Document timing and magnitude of chum salmon escapement using hydroacoustic
techniques,

2. Estimate age and sex composition of the spawning population from sampled portions of the
escapement, and

3



3. Monitor selected climatological and hydrologic parameters daily at the project site for use as
baseline data.

METHODS

Hydroacoustic Equipment

Various model, fixed-location, side-looking fisheries hydroacoustic systems developed by the
Hydrodynamics Division of Bendix Corporation2 were used to estimate chum salmon abundance in
the Sheenjek River from 1994 through 1998. Fish passage was monitored annually by a single
tr~ceiver and transducer deployed from a right-bank point bar at the historic sonar site (Figure 3).
Transceivers in use for all or part of a season included the following: a 1977- and 1981-model
tr~sceiver in 1994; a 1977-model transceiver in 1995 and 1996; a 1977-, 1978- and a newly
accjuired 1985-model transceiver in 1987; and, a 1977- and 1985-model transceiver in 1998.
There are both functional and output differences among the various transceivers.

Regardless of the selected transceiver in use, Bendix side-looking transducers have co-axial,
circular cross-section narrow (2°) and wide (4°) beam dimensions. Sampling ranges for the
naIF0w and wide beams are each variable to 30 m but designed for optimum performance at 18.3
m and 9.1 m, respectively. Each transceiver can be operated on either the narrow or wide beam
independently, or by alternating acoustic pulse transmissions between the two beams. In the
latter mode, which is used on the Sheenjek River, the narrow and wide beams monitor fish
passage in the outer and inner halves of the sampling range, respectively.

Each transceiver maintains a record of the spatial distribution of fish estimates based upon
distance of the acoustic target from the transducer as follows; fish estimates were tallied and
sto~ed into dynamic memory by 12 or 16 equal range intervals or sectors, depending upon the
model transceiver used. A tape printout showing the number of tallies (counts) by sector was
printed each hour. Each transceiver was designed such that 24 counts in anyone electronic sector
in a 35-second period are not necessarily fish. Under such conditions, the system operator is
alerted by the presence of a "debris" code appearing on the printout tape next to the suspect
coJnts for the sector and hour in which they occurred. Examples of factors that can result in
"debris counts" appearing on printout tapes include: passage of debris through the insonified
water column, driving rain, snowfall, mis-aimed beam toward river bottom or water surface, high
density of fish passage, and holding or spawning fish.

Operational characteristics of Bendix hydroacoustic systems and procedures can be found in
Bendix Corporation (1978) and Ehrenberg (undated). However, it should be noted that,
eX<lluding 1994, all sonar transceivers in use between 1995 and 1998 had been modified to allow
the system operator to lower the pulse repetition rate to a level that would not have previously

, Rbference to trade names does not imply endorsement by the Alaska Department of Fish and Game.
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been possible. This alteration was to better accommodate relatively slow chum salmon
swimming speeds (A. Menin, Hydroacoustic Consulting, personal communication). This
modification increased the system operator's ability to reduce the degree of positive bias
associated with over-counting. In 1994 however, only one of the two Bendix transceivers in use
had been modified in this manner.

Site Selection and Transducer Deployment

The actual location of hydroacoustic sampling during 1994-1998, including initial transducer
deployment, was based upon the best of several river bottom profiles made at the project site
each year using a recording depth sounder. When the preferred location had been identified, a
more detailed river bottom profile was obtained by stretching a rope across the river and
measuring water depth with a pole every 3-m.

The modular aluminum substrates designed for Bendix systems were not used due to the
relatively gentle-sloping river bottom at the counting location, as well as the potential salmon
avoidance problems that had been observed in earlier years (Barton 1985). The transducer was
mounted on a pod made of galvanized steel water pipe (Barton 1997) and deployed from the
right-bank point bar. The pod was secured in place with sandbags and designed to permit raising
and lowering of the acoustic beam by using the two riser pipes that extended above the water.
Fine adjustments were made with the knurled knobs that attached the transducer plate to the pod.
The transducer was deployed in water ranging from approximately 0.5 to 1.0 m in depth, and
aimed perpendicular to the current along the natural gravel substrate. An attempt was made to
insure the transducer was deployed at locations where minimum surface water velocities did not
fall below approximately 30-45 cm/s.

The system operator used an artificial acoustic target during deployment to insure transducer aim
was low enough to prevent salmon from passing undetected beneath the acoustic beam. The
target, an airtight, 250 ml weighted plastic bottle, was allowed to drift downstream along the
river bottom and through the acoustic beam. Several drifts were made with the target in an
attempt to pass it through each electronic sector of the counting range. When a transducer was
properly aimed, the target appeared as a vertical deflection (spike) on an oscilloscope screen as it
transected the acoustic beam at any given distance. The target mayor may not have
simultaneously registered a count (or multiple counts) on the sonar counter, depending upon the
length of time it remained in the acoustic beam as it drifted downstream along the river bottom.

As in previous years, a fish lead was constructed shoreward from the transducer to prevent
upstream salmon passage inshore of the transducer. Fish leads were constructed using 5 cm x 5
cm by 1.2-m high Tuflink-brand fencing and 2.5 m metal "T" stakes. Leads were constructed so
as to include the nearfield "dead range" of the sonar transducer. Whenever a transducer was
relocated because of rising or falling water level, the inshore lead was shortened or lengthened as
appropriate, and the artificial target used to insure proper re-aiming. A 5-m aluminum counting
tower was also deployed near the transducer to facilitate visual and electronic calibrations when
water conditions permitted.
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Sonar Calibrations and Count Adjustments

Daily comparisons (termed calibrations) were made between oscilloscope observations and
automated counter output to determine if the number of fish registered by the sonar counter
equaled the number of fish observed passing through the sonar beam. A minimum of six, 15- to
30,minute calibrations was initially targeted for each day within the following time periods:
0001-0 I00 hours; 0300-0400 hours; 0600-0700 hours; 1100-1200 hours; 1600-1700 hours; and
2190-2200 hours. Duration of calibrations was based upon the following criteria: I) stop
callbration at 15 minutes ifless than 10 fish are observed; and, 2) extend 15-minute calibration to
30 ~inutes if 10 or more fish are observed in the first 15 minutes.

Calibration results were used to adjust automated passage estimates on a daily basis for positive
or negative bias. Adjustment periods were defined by the time between individual calibrations.
An associated adjustment factor (A), specific to each adjustment period (i) was calculated as
follows:

oscilloscope count; and,
= sonar count.

A = OC
, SC (I)

Unadjusted hourly sonar passage estimates were multiplied by adjustment factors for each hour
within the associated adjustment period. The resulting corrected hourly sonar estimates were

summed, yielding the estimated daily passage ( b) of fall chum salmon, and is calculated as

(2)

Sorar counts caused by fish other than salmon were assumed to be insignificant based upon
historic test fishing records collected at the site. Counts identified as "debris" on printout tapes
were deleted and replaced by linearly interpolated values prior to making adjustments. Linear
int~rpolation was also used to estimate missing sector counts as a result of occasional printer
malfunctions. All interpolated values for a given electronic sector were based upon registered
co~nts for that sector in the preceding and following hour.

Adjustments to the pulse repetition rate (PRR) or ping rate of the sonar counter were made to
minimize over-counting (positive bias) or under-counting (negative bias). Over- or under
counting primarily results from changes in salmon swimming speeds which may be related to
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fluctuations in water level and velocity, photoperiod, or fish densities (Barton 1985, 1986, 1987,
1995). Although a few occasions arose when the ping rate was subjectively changed based upon
a qualitative evaluation of fish passage rates, the ping rate was generally changed at the 'end of
any calibration when the oscilloscope count exceeded 59 per hour and differed by more than
15% from the sonar count. The new ping rate was calculated as: (sonar count / oscilloscope
count) x current PRR setting. If passage rates during calibrations on any given day never
exceeded 59 fish per hour, the ping rate was changed at 2400 hours of that particular day.
However, this change was made only if the sum of sonar counts during all of the day's
calibrations differed from the sum of oscilloscope counts from all calibrations by more than
15%. Otherwise, the dial setting was left unchanged.

Test Fishing and Salmon Sampling

An adult salmon beach seine (30 m long, 66 meshes deep, 6.4 cm stretch measure) was periodically
fished at different locations between the sonar site and approximately 10-12 km upstream, to sample
adult salmon for age and sex composition. The annual sample goal was 150 chum salmon. A small
section of spine (3 vertebrae minimum) was removed in an area posterior to the anal fm of each fish
for subsequent age analyses. Vertebra were later cleaned, dried, and read with the aid of a dissecting
microscope. Ages were reported using European notation where the number of freshwater and
saltwater annuli are separated by a decimal. Although sex was determined by external examination
of most fish, positive sex determination was made by an incision in the belly of fish sampled for
vertebrae, if necessary. No Sheenjek River chum salmon samples were collected from 1994 through
1998 for genetic stock identification purposes.

Climatological and Hydrologic Observations

A water level gauge was installed at the sonar site and monitored daily with readings made to the
nearest centimeter. Instantaneous surface water temperature was measured daily with a pocket
thermometer, while minimum and maximum air temperatures were measured with a digital
thermometer. Other daily observations included recording the occurrence of precipitation, as
well as the estimated wind velocity, direction, and percent cloud cover. Climatological
observations were recorded at approximately 1800 hours daily.

RESULTS

River and Sonar Counting Conditions

Initial transducer deployment during 1994-1998 approximated the same place on the point bar each
year. Although variations in river width and water level were observed annually, river bottom
composition and gradient remained fairly similar from year to year. On average, the river bottom
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sloped gently from the convex bank (right-bank point bar) at a rate of approximately 5.5 cm/m
(bqttom slope of -3.5°) toward the thalweg, which lay approximately two-thirds to three-quarters of
the way across the channel depending upon the date of observation (Figure 4).

Large variations in water level occurred at the project site, and periodically interrupted sonar
coynting (Figure 5, Appendices A.I- A.5). Between approximately early August and late
September, minimum and maximum water level differed by 183 cm in 1994, 147 cm in 1995, 181
cm in 1996, 243 cm in 1997, and 109 cm in 1998. Daily fluctuations in water level affected the
acfual placement of the sonar transducer with respect to distance from shore, and in tum, the
prqportion of the river that was insonified. An expansion of sonar counts by linear interpolation or
extrapolation was made to estimate fish passage for entire or partial days when sonar was not
operating as a result of high water (Appendix B.I). Further, expanded passage estimates were also
mfle for periods when raw data were missing as a result of occasional printer malfunction, or when
false counting problems persisted (e.g., from high winds, intense snowfall, or mis-aimed
transducer).

In 1994, river width at the project site measured approximately 58 m on 8 August and water level
remained fairly stable through 27 August, with minimum and maximum levels differing by 37 cm.
However, a major high water event occurred over the next three-day period, when the water level
inoreased 142 cm, cresting at approximately 2100 hours on 30 August. High water and
accompanying debris loads necessitated suspending sonar-sampling operations on 29 and 30
August. Although water level declined rapidly during the first four days of September at a rate of
approximately 19 cmld and at an average rate of 3 cm/d between 5 and 28 September, sonar
sampling was again interrupted on 13 and 14 September. This interruption resulted from extremely
high winds prevailing at the sonar site for nearly two days, generating false counts across the
acoustic sampling range.

In 1995, river width measured 87 m on 6 September and a detailed bottom profile at the counting
site was obtained. Based upon that profile and changes in water level fluctuations over the course of
the project, the river was estimated to have been approximately 82 m wide on 5 August. Three high
wa~er events were observed, all between 5 and 22 August. The first occurred over the 4-day period
of 5 to 9 August when water level tose 108 cm. Although water level had receded 64 cm by 13
August, another increase of 76 cm was observed over the next 5 days. On 18 August the river was
nearly bankfull and almost flooded the gravel bar at the sonar site. This was the highest water level
recorded in 1995 and gravel bar exposure on 18 August was judged to have been similar to that
observed on 30 and 31 August in 1994. High water conditions persisted through 23 August, though
a slight decline and subsequent rise was again observed. Only by 4 September had water level
receded to the level observed in early August. Periodic, moderate fluctuations in water level
ocburred throughout the remainder of September, with an overall net decline of 27 cm observed by
24 September. Although affected, sonar sampling was not interrupted in 1995 from high water
conditions. Data expansion was necessary however, to estimate passage for 14 and 15 September as
a result of a mis-aimed sonar transducer that had been hit by floating debris.

The Sheenjek River measured approximately 73 m wide at the counting site on 31 July 1996. A
dramatic increase in water level was observed over the next three days, rising 145 cm between I and
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3 August. This high water event resulted in a temporary suspension of sonar sampling between 2
and 5 August. Subsequent to the peak in water elevation on 3 August, followed by a slight decline
and second rise on 7 August, the overall trend was a decline in water level throughout the ren!lainder
of the season. Heavy snowfall disrupted sonar sampling for portions of 10 and II September.

The highest water levels ever encountered at the Sheenjek River project site occurred in 1997. A
water level gauge was installed on 9 August and a river profile was made on 11 August. The river
measured 76 m wide. Between 9 and 28 August, a net decline of 15 cm was observed. Daily
fluctuations during this period never exceeded ± 10 cm. However, water level increased
dramatically at a rate of nearly 6-7 cmlh over the next two days, cresting on 31 August after a 228
cm rise. Sonar operations were suspended on 29 August and the entire camp facility temporarily
evacuated to the Porcupine River on 30 August. Water entirely covered the point bar where camp
was established and was estimated to be 30 cm deep at the camp location on 31 August, the highest
elevation of the point bar. By 3 September water level had receded 152 cm, allowing for sonar
counting to resume. A slow but steady decline in water level occurred throughout the remainder of
September, and sonar operations continued without interruption.

Three periods of high water were evident in 1998 at the project site; the first near mid-August, the
second during the first week of September, and the third during the last week of September. The
fust and largest of these was accompanied with an unusually heavy debris load that interrupted
sonar counting operations for several days. Sometime during the first week of August, a V-shaped
meander of the river approximately 6-8 km upriver from the sonar site closed in upon itself. The
main course of the river cut a channel through the initial portion of the meander, with levee deposits
beginning to isolate the former bend (as an oxbow lake) from the river. Breaching of timber by the
main channel resulted in a tremendous load of large trees and other woody vegetation that drifted
past the sonar site for several days. Although sonar sampling was initiated 9 August, a temporary
suspension of operations was required to protect the transducer from passing debris. River width
measured 73 m at the project site on 10 August and water level increased at a rate of 35 crn/d until
cresting on 13 August after a 104-cm rise. Sonar operations did not resume until 17 August, and
continued without interruption for duration of the project.

The coldest water temperatures at'the project site occurred in 1994 based upon instantaneous
surface measurements made during the fust three weeks of September, averaging 5°C (see
Appendices A.I-A.5).ln that year water temperature had fallen to 4°C by as early as 10 September
and reached 2°C by 17 September. The warmest water temperatures occurred in 1995 and 1997,
averaging 8° and 9°C, respectively, for the fust three weeks of September.

Run Timing and Abulldance Estimation

Run strength and timing of Sheenjek River chum salmon varied among the years 1994-1998
(Table 2, Figure 6). Sonar-estimated escapements ranged from a low of 33,058 in 1998 to a high
of 246,889 in 1996. Sonar counts were adjusted daily for positive or negative bias based upon
oscilloscope calibrations (Appendices C.I-C.5). Although the total number of calibrations varied
annually depending upon project duration and fish passage rates, an annual average of 302
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calibrations averaging 23.3 minutes in duration were made yearly from 1994 to 1998 (Table 3).
Thik approximated an average of 117 hours of calibration time per year. The greatest seasonal
c0'1ection for positive bias, approximately 107% for the ~eason, was required in 1994. This was
attributed to one of the two BendIX transceIvers In use In that year (l981-model) that did not
allolw the PRR to be lowered below a certain threshold level.

The 1994 sonar-estimated escapement was 150,565 chum salmon for the 53-d period 7 August
thrdugh 28 September. This estimate includes expansions for missing sectorlhourly counts, as
well as for those days or partial days when counting was temporarily suspended due to high
water. A distinctly bimodal entry pattern was exhibited with prominent peaks in passage
observed on 2 and 20 September. These dates also marked passage of the central half of the run.
The median day of passage was recorded as 11 September. Few chum salmon were present in the
river prior to initiation of sonar counting as evidenced by only 146 estimated passing the site on
7 ~ugust. Daily passage remained relatively low through 26 August, averaging only 458 fish/d,
h0'1ever passage increased substantially after 26 August. During the 9-day period of 27 August
thr~ugh 4 September, passage was estimated to have increased to an average of nearly 5,000
fisH/d, with approximately 29% of the run (44,695 fish) passing. This value includes estimates
for Ithe two days sonar sampling was suspended. Peak passage during this period was estimated
to 9ave occurred 2 September (7,196 fish). Passage rates decreased slightly between 5 and 12
September, averaging approximately 3,000 fish/d. An estimated 24,426 chum salmon or 16% of
the run passed during that period. From 13 to 28 September, 74,742 chum salmon were estimated
passing the site, representing 49% of the total sonar-estimated escapement. During this period,
large numbers of salmon were visible along the point bar, and frequent ')umpers" were also
commonly seen. Average passage rate during this period approximated 4,700 fish/d with the
highest daily estimate occurring on 20 September (7,583 fish). Chum salmon were still passing
the project site when sampling activities terminated in 1994, as evidenced by 4,062 fish
estimated passing on 28 September.

A spnar-estimated escapement of 241 ,855 chum salmon was made for the 48-d period 10 August
through 25 September 1995. A somewhat bimodal chum salmon entry pattern was apparent in
19~5, similar to that observed in 1994. The central half of the run was observed between 30
August and 17 September, with m~dian passage occurring on 9 September. Fish passage was
rel~tively low when sonar counting was initiated, averaging 727 fish/d through 17 August. A
steady increase in fish passage rates was subsequently observed (l, 172 fish/d) until reaching a,
peak on I September, when 8,782 fish were estimated passing. Passage rates averaged 6,151
fish/d over the next two-week period, during which approximately 36% of the run passed. A
second peak in passage occurred on 15 September (10,161 fish). Passage rates averaged nearly
8,000 fish/d through the end of the season, representing 37% of the sonar-estimated escapement.
Chum salmon were still passing the project site upon termination of counting activities at a rate
of more than 6,800 fish/d.

Sonar sampling in the Sheenjek River was initiated approximately one week earlier than normal
in \ 996 in anticipation of an early run, based upon run timing of Yukon River chinook and
summer chum salmon observed earlier in the season. A total of 15,136 fish were estimated to
have passed the counting site between 30 July and 19 August with 670 fish passed on the first
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day. Average passage during this period was 721 fish/d, including expansions for days sonar was
not operating. A marked increase in fish passage (11,459 fish) occurred on 24 August followed
by three days of continued passage in excess of 11,000 fish/d on 29-31 August. Large mhnbers
of salmon were observed lining the point bar during this period, and "j umpers" were common.
The highest daily estimate occurred on 31 August (12,522 fish). Passage rates decreased slightly
over the fITst 15 days of September, but still averaged nearly 6,000 fish/d. A second peak in
passage occurred during the third week of September; the highest counts were observed on 17
September (11,181 fish) and 19 September (10,474 fish). Visual observations made from the
counting tower as well as from shore also confirmed a steady passage of large numbers of chum
salmon during this period. The total sonar-estimated escapement was 246,889 chum salmon for
the 57-d period 30 July through 24 September, with the central half of passage observed between
28 August and 15 September in 1996. The median date of passage occurred on 4 September.

In 1997, a uni-modal chum salmon entry pattem was observed in the Sheenjek River during the
45-d period 9 August through 23 September. The total sonar-estimated escapement was 80,423
chum salmon, including estimates for missing sector/hourly counts, as well as for days when
counting was temporarily suspended as a result of high water. Daily estimates remained
relatively low « I,000 fish/d) through 24 August, after which an increase in passage rates was
observed daily until the major high water event on 29 August. The last full day of sampling prior
to high water was 28 August and more than 2,300 fish were estimated passing. The presence of
salmon was also evident by the frequent occurrence of "jwnpers" at the sonar site. Sampling was
temporarily suspended for six days from the morning of 29 August until the afternoon of 3
September, and salmon passage was estimated by linear interpolation for this period. Sonar
estimates were well in excess of 3,000 fish per day when counting resumed subsequent to the
high water event, and reached a peak of 4,842 on 8 September. The median day of passage was 7
September and the central half of the run was estimated passing between 31 August and 14
September. A trend of declining passage rates was observed subsequent to 8 September until
termination of the project on 24 September. However, chum salmon were still passing the project
site at a rate of more than 2,000 fish/d.

In 1998, the sonar-estimated escapement was only 33,058 chum salmon for the 45-d period of 17
August through 30 September, with a single mode in passage centered near mid-September.
Although counting was initiated on 9 August, a temporary suspension of operations was required
as a result of high water. It was believed that very few fish passed the sonar site during this
period as evidenced by the low passage rates realized for several weeks once sonar counting
resumed on 17 August. Average passage remained less than 60 fish/d through 27 August and
only 304 fish/d between 28 August and 12 September. The central half of the run was observed
within the 7-day period 15 to 21 September, with the median day of passage occurring on 18
September. Passage dropped substantially after 24 September, averaging only 606 fish/d through
the end of the month.

II



Temporal alld Spatial Distributioll

A diel pattern in the migration of Sheenjek River chum salmon was observed in most years from
1994 through 1998 (Appendices 0.1-0.5). In periods of darkness or suppressed light migration
wa~ heaviest, with fish moving in greater numbers close to shore. Fish migration occurred farther
frOI/l shore and lessened with ensuing hours of daylight. While this diel pattern was more
pronounced in some years than others (Figure 7), on the average, the period of greatest
movement occurred between 2100 and 2400 hours (18%), followed by 2400 to 0300 hours
(l6ro) (Figure 8, Table 4). Periods of least movement were 0900 to 1500 hours (8%) and 1200 to
1800 hours (9%).

For the most part, migrating chum salmon were shore-oriented, passing through the inner,
nearshore sectors of the acoustic beam. However, the insonified portion of the river varied within
and among years depending upon initial placement and subsequent relocation of the transducer
as necessitated by fluctuations in river water level. Consequently, the amount insonified water
als9 varied. The largest percentage of salmon passing through the outer half of the acoustic beam
(the offshore electronic sectors) tended to occur at the highest water levels, when a larger
proportion of the river was uninsonified.

During the early part of the 1994 season (8-20 August) when water level was relatively low,
approximately 92% of the sonar detections occurred in the inner half of the acoustic range, i.e.,
within - 14 m of the transducer (Figure 9, graphs A and B). The uninsonified portion of the river
during this period averaged 13 m (range 8-14 m). Over the next eight days (21-28 August) the
transducer was periodically moved closer to shore to accommodate rising water levels. Each
transducer move resulted in a greater portion of the river becoming uninsonified. The
uninsonified distance increased from 13 m to 26 m, and counts registered in the inner half of the
counting range decreased from 92% to 66%. A higher percentage of fish moved through the
mi1dle electronic sectors (graph C).

Th greatest uninsonified portion in 1994 was observed during the first two weeks of September
(31 August through 13 September), a period of prevailing high water subsequent to cresting of
the river, and one characterized by a slow recession in water levels. The uninsonified area
averaged approximately 31 m during this two-week period, ranging from a maximum of 72 m on
31 ~ugust when sonar counting resumed, to 15 m on 13 September as water levels receded,
all~wing the transducer to be moved farther from shore. Although, a higher portion of fish (
50~) passed beyond 14 m of the transducer during this period, very few fish « 1%) were
observed in the outermost sector (graph D). By 14 September water had fallen to, and remained
for duration of the project at, levels similar to those observed when the project commenced. On
average 80% of the river was insonified from 14 to 27 September, and fish passage was
prirarilY confined to the inner sectors; 88% within 14 m of the transducer (graph E).

Similar patterns in fish passage were observed annually from 1995 through 1998 as illustrated in
Figures 10 though 13, that show spatial distribution of sonar counts at various water stages
during each year. Overall, most fish passed through the inner sectors, with a shift toward the
middle and outer half of the acoustic sampling range during periods of higher water when less of
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the river was insonified. For example, in 1995 approximately 61 % of sonar detections were made
within the inner half (-14m) of the sampling range when high water prevailed from II through
22 August (Figure 10, graph A). That percentage increased to 82% after 22 August (graphIB). By
comparison, the uninsonified river area averaged 56 01 through 22 August and 34 01 after that
date.

During the high water period prior to mid-August in 1996, approximately 65% of the sonar
counts occurred in the inner half of the counting range, but a high portion was observed in the
middle sectors (Figure II, graph A). Although precise measurements were not made during this
period, the uninsonified portion of the river is estimated to have been in excess of 21 m. By
comparison, the uninsonified zone averaged 20 01 after 23 August, and an increase in fish
passage was observed in the inner sectors as water level receded. Between 16 and 25 August
85% of the sonar counts were observed within 14 01 of the transducer, with more than 30% in
sector 3 alone (graph B). From 26 August through 24 September 88% of the counts were within
14 m of the transducer, and 34% in sector I (graph C).

In 1997, approximately 80% of the sonar counts were observed within 14 m of the transducer
prior to the high water event that occurred near the end of August (Figure 12, graph A). Between
5 and II September, when water levels were high and slowly receding, only 47% of the counts
were within 14 01 (graph B). Increased migration was observed through the middle sectors of the
insonified range during this period, with nearly 23% through sector 7. Movement of fish again
increased through the nearshore sectors subsequent to II September when lower water levels
prevailed (graph C).

Water levels were fairly high throughout 1998, with an average of only 51 % of the river's width
insonified for the season. This was partially due to the heavy debris loads that accompanied the
first high water event in mid-August. Even though counting resumed on 17 August, the sonar
transducer was not positioned as far from shore as normal to lessen the likelihood of being
destroyed by passing debris. As a result, between 18 and 26 August, passage was greatest
through the middle sectors (Figure 13 graph A). Once the debris load lessened and the transducer
was deployed further from shore, fish passage was again primarily confmed (-80%) to the inner
half of the sampling range (graph It).

Age and Sex Composition

Estimation of salmon escapement abundance received the highest priority at the Sheenjek River
sonar project, although an attempt was made to sample annual escapements for age and sex
composition. Several beach seine hauls were made armually along gravel bars in the area from
the sonar site to approximately 9 km upstream (Table 5).

In 1994, a total of 180 chum salmon (89 males; 91 females) were captured in 34 sein~ hauls
made between 24 August and 13 September. Additional species caught included 12 Arctic
grayling Thymal/us arcticus signifer. 9 longnose suckers Catostomus catostomus. 7 whitefish
Coregonus spp. and I northern pike Esox lucius. Chum salmon samples were dominated by age-
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0.3 fish (56%) and exhibited a male to female ratio of approximately I: I (Table 6). Age-O.4 fish
represented nearly 41 % of the sample.

In 1995, 16 seine hauls resulted in a total catch of 230 chum salmon (113 males; 117 females),
II J.,hitefish, and I longnose sucker from 24 August through 24 September. A sample of 166
chwh salmon revealed age composition to be predominately age-OJ fish (54%), followed ages
0.4 ~39%) and 0.5 (6%).

Seven seine hauls made between 7 and 23 August 1996 resulted in a catch of only 15 chum
salmon, I northern pike and I longnose sucker, reflecting the very low passage of salmon past
the ~onar site during that period. However, several hundred chum salmon were captured in each
of four seine sets made on four days between 25 August and 18 September. A combined sample
of Ip1 chum salmon from all seine sets for the year was predominated by age-O.4 fish (62%)
followed by age-OJ fish (33%).

No falmon samples were obtained in either 1997 or 1998. Prevailing high water conditions and
associated high water velocities and heavy debris loads prevented successful seining in 1997.
Due to the weak chum salmon run in 1998, only 3 chum salmon, 2 Arctic grayling and 2
WhijefiSh were captured in several seine hauls made during the month of September. No attempt
was made to seine during August because of extremely low fish passage at the sonar site.

DISCUSSION

BJon (1995) pointed out that the existing Sheenjek River BEG should be viewed as a minimum
desired number of chum salmon passing the sonar site subsequent to 25 August. Thus, it is
apparent that the BEG was met each year from 1994 through 1997, but not met in 1998, even
though high water conditions periodically hindered sonar operations in all five years. At least
one or more major high water event was realized at the project site during the month of August,
and in 1998 two others were observed in early and late September. Periods of high water not
onl~ made it necessary to temporarily suspend sonar counting in four of the five years, but also
greatly affected the amount of river that could be insonified with the Bendix systems. All sonar
estimated escapements are conservative because they do not include fish that passed the site
bef6re or after sonar sampling, nor do they include fish that passed beyond the range of the
acoustic beam, including along the uninsonified far bank.

Drift gillnetting results during the period 1981-1983 at the historic Sheenjek River sonar
sampling site demonstrated that distribution of upstream migrant chum salmon was primarily
confined to the right side of the river, with only a small (but unknown) proportion passing
beybnd the sonar counting range (Barton 1982, 1983, 1984b). Barton (1985) further concluded
from investigations in 1984 that although dispersed throughout the river well below the sonar
site upstream-migrant chum salmon orient toward the right bank before reaching the sonar
sarrlpling location due to physical and hydrologic conditions of the river. While no attempt was
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made to estimate fish passage in the uninsonified river zones from 1994 through 199t it is
believed to have been comparatively small based upon a review of the spatial distribution of fish
by electronic sector.

High water conditions in 1994 necessitated a temporary suspension of sonar sampling near the end
of August for two days. That high water event coincided with flooding of the Koyukuk River from
two vigorous weather systems that brought heavy rains to northwest Alaska during the second half
of August. Occurring approximately eight days apart, the combined effect of these storms resulted
in serious flooding in the Koyukuk basin (p. Meyers, Department of Commerce, NOAA, National
Weather Service, personal communication). Bankfull or above bankfull levels were also reported
east of the Koyukuk basin in Yukon River tributaries of the Hodzana and Chandalar Rivers. In fact,
flooding of the Chandalar River, located 116 km downstream from the Sheenjek River, resulted in
termination of sonar sampling activities and total evacuation of the USFWS field facilities in late
August of that year.

In 1994, the Sheenjek River escapement-monitoring project played a key role in management of the
Yukon River fall season fisheries. In that year, no commercial fishing and several subsistence
fishery restrictions were implemented in response to an incorrect in-season assessment of Yukon
River fall chum salmon run size. However, subsistence restrictions were relaxed and limited
commercial fishing was permitted in portions of the Alaska drainage after it was determined tllat run
size was in fact greater than previously estimated. This determination was largely based upon results
from the Sheenjek River sonar project. There is little doubt that the reduced harvest resulted in the
large escapement observed in the Sheenjek River, as well as to other fall chum spawning areas. In
fact, 1994 marked the fLrSt year on record that all fall chum salmon BEG's were achieved
throughout the Yukon River drainage (Bergstrom et al. 1996).

All fall chum salmon BEG's were met throughout the Yukon River drainage for the Second
consecutive year in 1995, when another very strong run was realized (Bergstrom et aI. 1997a).
Although high water conditions were encountered in the Sheenjek River in 1995, sonar sampling
was not interrupted and the highest escapement recorded to date was documented (242,000 chum
salmon). The Sheenjek River escapement estimate was consistent with escapement trends for other
upper Yukon River areas (Bergstrom et aI. 1997a). Both the Chandalar River and mainstem Yukon
River border escapement monitoring projects reported record run sizes. Chum salmon escapement
in the Chandalar River was estimated at 281,000 fish, with run timing very similar to that observed
in the Sheenjek River. Daily passage rates in both rivers remained high throughout the season, with
the median passage date for the Chandalar River observed on 7 September, two days earlier than for
the Sheenjek River (Daum and Osborne 1996).

Sheenjek River sonar operations were temporarily suspended in 1996, 1997 and 1998 for various
time periods as a result of high water. In 1996, another record chum salmon escapement to the
Sheenjek River was recorded (247,000 churn salmon). That year marked the largest even-year
return of Yukon River fall chum salmon on record. Apart from one area of the Tanana River, BEG's
were achieved elsewhere throughout the drainage (Bergstrom et al. 1997b). As in 1995, fall chum
salmon escapement in the Sheenjek River was similar to trends observed in other upper Yukon
River areas. Large numbers of returning fish were reported in other areas. Chum salmon daily
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passage rates were again high in both the Chandalar and Sheenjek Rivers for most of the season,
and the relative abundance and entry patterns were similar. Median passage day in the Chandalar
River was 2 September, two days earlier than for the Sheenjek River (Osborne and Daum 1997).

Both 1997 and 1998 were characterized by very low salmon returns to some western Alaska river
systems (Kruse 1998). In 1998, Bristol Bay suffered a second-year failure of its sockeye salmon
run. The Kuskokwim Area saw weak, below-projected chum salmon runs in 1998, preceded by a
total run failure of chwn salmon in 1997. Both chinook and chwn salmon failures were realized in
the Yukon River in 1998 and Norton Sound had weak chum salmon runs. Although the overall
return of Yukon River fall chum salmon in 1997 materialized near the projected level, the Tanana
River component of the run was extremely weak in that year (Bergstrom et al. 1998). Again, there
were similarities in the timing ofSheenjek and Chandalar River fall chum salmon runs in 1997. The
median passage date for the Chandalar River (6 September) was one day earlier than reported for
the Sheenjek River (Daum and Osborne 1998).

As a result of the widespread collapse of various salmon returns in 1998, the governor of Alaska
declared Western Alaska a disaster area (Office of the Governor News Release dated 30 July 1998).
While exact reasons for the region-wide failure are unknown, it has been speculated that it is likely
an artifact of poor marine survival resulting from or accentuated by localized weather conditions in
the Bering Sea (Kruse 1998). The weak salmon runs to Western Alaska have been attributed to
reduced productivity (i.e., returns per spawner), and not the result of low levels of parental
escapement. This is exemplified in the 1998 return of Yukon River fall chum salmon. The
magnitude and quality (distribution) of Yukon River fall chum salmon escapement in 1994, the
major parent year contributing to the 1998 return, was among the best on record. However, the
estimated total run size of Yukon River fall chum salmon in 1998 was estimated to have
materialized at less than half (only 46%) of the preseason projection (Bergstrom et al. 1999). No
commercial fishing was pennitted and fall season subsistence-fishing restrictions were implemented
throughout the drainage. Still, no BEG was achieved in the drainage in 1998, and given dates of
sonar operations, likely the poorest escapement on record was recorded for the Sheenjek River
(33,000 fish).

Although sonar has been used to monitor chum salmon escapements in the Sheenjek River since
1981, only since 1986 have estimates been obtained for comparable time periods (i.e., for the period
approximating 8 August through 25 September). However, Barton (1995) used run timing data
collected from the Chandalar River to expand run size estimates for the years 1986-1988 and 1990
to a comparable time period (Appendix E.I). Based on the average interquartile range (central half)
of run timing from 1986 through 1997, run timing in 1998 was approximately II days late
(Appendix E.2) with the median occurring on 18 September. Again, Sheenjek River chum salmon
run characteristics were very similar to those observed in the Chandalar River, where the median
day of passage was 16 September, two days earlier (Daum and Osborne 1999). Further, estimated
escapements in the Sheenjek (33,000) and Chandalar (75,800) Rivers in 1998 were 59% and 62%
less than estimated for each respective river in 1997.

Ap~arent changes taking place at the Sheenjek River historic sonar sampling site may be of
concern in future years. Since 1980, the point bar from which sonar is deployed is slowly
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migrating downstream with erosion occurring at its upper end and deposition at the lower end.
Although both width and elevation of the point bar show little difference from those in the early
1980s, the river has annually claimed more of the left cutbank, widening the river at the counting
site. Changes in channel morphology appeared more pronounced in 1998 with the wetted area of
the river wider than in previous years. The thalweg spanned a much wider portion of the river.
As a cautionary note, continual changes in channel morphology at the current project site may
render it less attractive for hydroacoustic assessment with Bendix sonar transceivers that have a
maximum sampling range of only 30 m.
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Table 1. Alaskan and Canadian total utilization of Yukon River fall chum salmon.
1961-1998 (taken from JTC 1998).

Year Canada a Alaska ~, Total

1961 9,076 144,233 153,309
1962 9,436 140,401 149,837
1963 27,696 99.031 d 126,727
1964 12,187 128,707 140,894
1965 11.789 135.600 147,389
1966 13,192 122,548 135,740
1967 16,961 107,018 123,979
1968 11,633 97,552 109,185
1969 7,776 183,373 191,149
1970 3,711 265,096 268,807
1971 16,911 246,756 263,667
1972 7,532 188,178 195,710
1973 10,135 285,760 295,895
1974 11,646 383,552 395,198
1975 20,600 361,600 382,200
1976 5,200 228,717 233,917
1977 12,479 340.757 353,236
1978 9,566 331,250 340,816
1979 22,084 593.293 615,377
1980 22,218 466,087 488,305
1981 22,281 654,976 677.257
1982 16,091 357,084 373,175
1983 29,490 495.526 525,016
1984 29,267 383,055 412,322
1985 41,265 474,216 515,481
1986 14,543 303,485 318,028
1987 44,480 361,663 d 406,143
1988 33,565 319,677 353,242
1989 23.020 518.157 541,177
1990 33,622 316,478 350,100
1991 35,418 403,678 439,096
1992 20,815 128,031 r 148,846
1993 14,090 76.925 d 91,015
1994 38,008 131,217 169,225
1995 45,600 415,547 461,147
1996 24,354 238,666 263,040
1997 15,560 153,612 169,192

1998 • 7,901 63,050 d 70,951 •

Average
1961-87 17,009 291,834 308,843
1988-92 29,288 337,204 366,492
1993-97 27,526 203,197 230,724

• Catch in number of salmon. Includes commercial, AbcriginaJ, domestic and
sport catches combined.

b Catch in number of salmon. Includes estimated number of salmon harvest-
ed for commercial production of salmon roe.

, Commercial, subsistence, and personal-use catches combined.
d Commercial fishery did not operate in Alaskan portion of drainage.
r Commercial fishery operated only in District 6 (Tanana River).
, Preliminary,
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Table 2. Sonar-estimated escapement of fall chum salmon in the Sheenjek River, 1994-1998.

Date

30-Jul
31-Jul

01-Aug
02-Aug
03-Aug
04-Aug
OS-Aug
06-Aug
07-Aug
OS-Aug
09-Aug
10-Aug
ll-Aug
12-Aug
13-Aug
14-Aug
15-Aug
le-Aug
17-Aug
18-Aug
19-Aug
20-Aug
21-Aug
22-Aug
23-Aug
24-Aug
25-Aug
26-Aug
27-Aug
28-Aug
2g-Aug
3C-Aug
31-Aug
01-Sep
02-Sep
03-Sep
C4-Sep
OS-Sep
06-Sep
07-Sep
08-Sep
Og-Sep
la-Sap
l1-Sep
12-Sep
13-Sep
14-Sep
lS-Sep
16-Sap
17-Sep
18-Sep
19-5ap
20-Sep
21-Sap
22-Sap
23-Sep
24-Sep
25-5."
26-Sep
27-Sep
28-Sap
29-Sep
30-Sep

Totals

1994

146
75

112
36

214
243
328
215
261
333
378
524
497
257
594
642

1,673
1.035

848
791

2,934
3,1577
4,082
4,487
5,472
5912
7,196
5,918
3,666
2,832
2Jl52
3,928
3,587
2,598
2,341
3,382
2,796
3,066
3,294
3,522
4,764
4,413
3,249
6,500
7,583
5,287
6,520
5,153
4,523
3,607
3,458
3,600
4,062

150,565

1995

964
882
468
344
359

1.045
863
891

1,172
1,656
2,105
2,632
2,677
3,525
6,301
4,745
4,445
6,358
4,839
6,842
7,436
6,517
8,782
5,856
7,049
4,185
4,525
6,084
6,852
6,318
5,403
4,957
6,758
6,597
6,561
6,184

10,161
9,026
9,097
8,525
8,468
8,065
9,590
5,943
6,518
6,432
6,853

241,855

1996

670
706
541
793
685
577
469
724
918

1,554
930
963
479
315
315
903
762
753
602
724
753

1,662
1,594
1,178
2,472

11,459
9,956
7,034
4545
5,778

11,457
12,249
12,522

7,597
6,326
6,457
5,113
5,214
5,763
7,871
6,333
3,718
4,364
7,409
4,735
15,974
5,944
5,406
7,871

11,181
7,8S0

10,474
6,755
6,170
3,924
4,486
1,902

246,889

1997

114
248
332
306
421
473
420
534

34'
307
430
354
291
506
688
996

1,059
1,179
2,329
2,320
1,884
2067
2,250,
2,433
2,616
2,799
3,404
3,352
2,761

I 2,9041
4,842
2,849
1,995
1,971
2,323
3,602
2,983
3,294
2,376
2,379
2,101
2,096
1,613
1,612
2,249
2,020

80,423

1998

56
98
63
35
23
27
56
43
95
93
59

114
47

143
274
246
234
117
301
118
277
254
590
412
416
594
722

1,348
1 120
1,201
2,850
2,492
2,607

I

2,526
2,692
2,756
2,120
1,594

611
529
430
467
736
587
661

33,058

Date

30-Jul
31-Jul

01-Aug
02-Aug
03-Aug
04-Aug
OS-Aug
06-Aug
07-Aug
OB-Aug
09-Aug
la-Aug
l1-Aug
12-Aug
13-Aug
14-Aug
lS-Aug
16-Aug
17-Aug
18-Aug
10-Aug
20-Aug
21-Aug
22-Aug
23-Aug
24-Aug
25-Aug
26-Aug
27-Aug
28-Aug
29-Aug
3D-Aug
31-Aug
01-Sep
02-Sep
03-Sep
04-Sep
OS-Sep
06-Sap
07-Sap
08-Sep
09-Sep
to-Sep
11-Sep
12-Sep
13-Sep
14-Sep
lS-Sep
16-Sep
17-Sep
18-Sep
19-5ep
20-Sep
21-Sep
22-Sap
23-Sep
24-Sep
25-Sep
26-Sep
27-Sep
28-Sep
29-Sep
30-See

• Single-line boxed areas show interquartile range; wida (bold) boxad areas show median passaga day.
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Table 3. Sheenjek River sonar counter calibration effort, 1994- 1998.

Average Distribution of Daily
Total Calibration Effort Overall

Number of Calibration Average Total Total Percent
Year Calibrations Time Duration 0001 0601 1201 1801 Oscilloscope Sonar over-count

(hrs) (min) 0600 h 1200 h 1800 h 2400 h Count Count (positive bias)

1994 351 145.9 24.9 28% 27% 15% 30% 23.241 48.080 106.9%
1995 340 147.7 26.1 28% 28% 16% 28% 35.056 35.368 0.9%
1996 352 139.0 23.7 22% 30% 15% 33% 33.476 36.340 8.6%
1997 245 89.6 21.9 30% 28% 15% 27% 7.397 8.372 13.2%
1998 221 64.6 17.5 29% 32% 19% 20% 2.882 2.905 0.8%

Average 302 117.4 23.3 28% 29% 16% 28%



Table 4. Diel distribution of fall chum salmon at the Sheenjek River sonar project site,
1994-1998.

Year
Time

Period
(hours) 1994 1995 1996 1997 1998 Average

2400-0300 0.133 0.145 0.153 0.197 0.180 0.162
0300-0600 0.140 0.125 0.106 0.220 0.149 0.148
0600-0900 0.141 0.106 0.091 0.127 0.123 0.117
0900-1200 0.103 0.087 0.057 0.077 0.068 0.078
1200-1500 0.100 0.098 0.132 0.041 0.054 0.085
1500-1800 0.123 0.105 0.145 0.051 0.088 0.102
1800-2100 0.124 0.151 0.131 0.098 0.127 0.126
2100-2400 0.137 0.183 0.185 0.188 0.212 0.181
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Tahie 5 Tesl hshlng calch and effort In the Sheer1Iek RIVer, 1~-lgga

Chum Salmon
SeIne ArellC Northem WhItefISh longnose

YeM Dale Sets Males Females Total Grayling Pike 'pec>e' Sucker Remarks

'09' 24-Aug • 2 7 9 2 2 Seine sets between I1o'n 12 and 13.
25-Aug 5 , 7 • , • Seine sels between ricm 12 and 15
27-Aug 5 '0 '0 20 , Seine sels between r1c:m 10 (Son.!lor site) and r1c:rn 13.
03-Sep 5 ,. ,. 36 3 • Seine sels between ricm 10 (sonar site) and rkm 13
07-Sap • 26 2' SO 2 , Seine sels between ricm 12 and 13.
og-Sep 5 '5

,. 31 Seine sels between ricm 12 Md 13
13-Sap 2 17 • 26 S8lO8 ••ts between ricm 12 and 13.

Total 34 .9 ., '80 •2 •
,... 24-Aug 2 • • '5 S&I08 sets belween ricm 12 and 13.

02-Sep , ,. 43 •• Sel/lll sets between rkm 12 and 13. ASl samples 21 male; 19 female
08-Sep Snagged same near ricm t 2. No catch.
10-Sap 4 25 22 '7 Rkm 12 .... chums sampied for ASl.
15-Sep , '2 • ,. S8lfMI sets be«ween nun 12 and 13.
19-5ep 2 20 27 47 Setne set ril;m 10 All chums sampled lor ASl
23-Sep 2 0 , , 8 Setne set ricm 10 Major snag 01 Selfl&
24-Sep , 4 • '0 , S8lfMI set ricm 10.

Total ,. 113 117 230 0 0 11
IV
IJ>

'996 07-Aug 2 , 0 , Sene sel ricm 19
II-Aug 2 , 0 , Seine set tkm 15-19

19-Aug 2 0 0 0 Saine set ricm 1g.

23-Aug , • 5 13 Seine set ncm 10
25-Aug , 25 33 58 SeIne 5&t rkm 19. In addition to these ASl semples - let 100 fish go
3O-Aug , 20 23 ,. Seine set rkm 19 In additIOn 10 thesa ASl samples - let 100 lIsh go.
07-Sep , 20 14 '0 One sellW sel rkm 19. Sampled lhese. Released many - could hardly pUflI8 seine.
18-Sap , 25 " 3' One seine set ril;m 19. Sampled these. Many eSCllped - could not hold seIne.

Total 11 112 •• 20' 0 0

"'97 Due 10 persIStent high water concl/hons, no test fiShing WllS posSIble In this yaer.
WaltH" temained tllgh, SWift and debns laden Ihrough late In season.

Total

.00ll ro-Sep 5-. 0 0 0 Self'led HYetai bar b4Mween -rkm 15-20 Saw no fish
12-Sep 5-. 0 0 0 Setned sev..-aI bar between - rkm 15 - 20 Saw no fISh.
15-sep , 2 , 3 , SKle set .... rkm 20.

2O-Sep 0 0 0 , 2 Made several s...... hauls bel:ween -r'Il"m 12-20

Total 2 , 3 2 0 2 0

-----



Table 6. Comparativaagaaod sex. compostion of fall cbum salmon sampled by beacb seine in the lower SheenjekBiYer. 1994-1998_ •

1994 0.012 0.561 0.405 0.023
1995 0.012 0.542 0.386 0.060
1996 0.016 0.330 0.618 0.037
1997 b

1998 <

Year Age 0.2 Age 0.3 Age 0.4 Age 0.5
Sample Male:Female Total Male:Female

Size ratio of Fish ratio of fish
(Ageable) Age Sample Collected Collected

173 1.00:1.01 180 1.00:1.02
166 1.00:1.02 230 1.00:1.04
191 1.00:0.79 >600

0 0
0 3

a Age determination was made using vertebrae. Age designation is European.
b River water levels, velocities and debris loads prevented test fishing.
c: Due to weak chum salmon run, only three chum salmon were collected from several seine sets made throughout September.
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Figure 10. Estimated average percent passage of fall chum salmon in the Sheenjek
River by electronic sector for 1Q-.22 August (graph A) and 23 August
through 24 September (graph B) 1995.
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Figure 11. Estimated average percent passage of fall chum salmon in the Sheenjek River by
electronic sector for 5-15 August (graph A), 16-25 August (graph B), and 26 August
through 24 September (graph C) 1996.
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Figure 12. Estimated average percent passage of fall chum salmon in the Sheenjek River
by electronic sector for 13--28 August (graph A), ~11 September (graph B), and
12-23 September (graph C) 1997.
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Figure 13. Estimated average percent passage of fall chum salmon in the Sheenjek
River by electronic sector for 18-26 August (graph A) and 27 August
through 29 September (graph B) 1998.
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APPENDIX A

SHEENJEK RIVER CLIMATOLOGICAL AND HYDROLOGIC OBSERVSIONS



APf'ENOIX A; 5HEENJEKRIVEA CUMATOLOGJC Ar.D HYDROlOGICAL OBSERVATIONS

AppEndi. A. I OrnalologlcaJ DJld hydrologic cbsetValions and mlsceUaneaJs ccmm8nls made at the ShamJek River SQ"lat projecl sile, 1994.

Twnpen.tu,e IC'J W~e, Lwei (em)

C'wd WInd Water
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O~o rmo (code)' (C<Xle) " and Vek:clty) Surlace OlMlge ulfodalum (code) R_ks

",-=x;g A C a Atrlv1IaI prOj9ctslle: sillup~: SO+·vUvlll.
07-h1g 2.00 A C Corn •• 00 zerodal~ a ln5talled 1~n-modelIalIllOCUllQ((2100h). W'lIir.lWldwatw~.
06-I'ug 'OCO A C 50-5 2. 17 -2.' -2.6 a Made botlcm prolllll of river at CClA'ltng lite.
OO-I'ug "'" A C corn .. " -1.4 -4.0 a BM./liful day.
10-Pug 1615 A C corn 20 17 -0.4 -4.4 a Toohoc.
II-Pug '''' A 5 S 0-5 23 17 0.' -3.6 a Grlzzlf b.,. SIiNIn aerou lrem SCWUIf" slle. LJg1lla1n It10wer 30mln Ihillmoming.
12-h1g '600 A 5 SW 5-10 2. 1. -2.8 -8.4 a Gusty whds aU day.
13-JIug 1815 A 5 S 5-10 1. 14 -2.' -8.8 a
14-Jlug 'OCO A 5 55-10 21 " '.0 -HI a Put~ CCUlting ICI'NW.
15-hJg 1810 A 5 S 5-20 •• " -0 • -8." a Criltw t,omplhg In "woods· bllhhd Imts @232Oh.
16-hlg 1725 B 0 S3-5 22 " -2.' -11.0 a Mewed transducllf ofhhore about 8 m: IIglt rain snee 173Oh.
17-JlfJg 2200 a C 510-15 17 " -2.2 -13.2 a Winds gusthg to 25mph.
18-AJg .600 a 5 SSW 10-30 17 13 -,. -14.8 B Wi'ld$ guslhg 10 30+ mph; replaced 19n-modellonar ccuntllf wlh 1981-model
19-AJg .600 A C S 5-10 .g 13 -1.8 -16.6 a Winds abalng today.
2O-Aug "45 a 0 corn 13 12 ... -15.0 a
21-Aug 1750 a 5 Com

"
11 17.6 2.6 C Walef rising: moved lfansducer hshore about 6-7 m.

22-Pug '600 B a S 5-10 12 11 17.8 20.' 0 Moved l,lWlSducer n ebout 8 m: water cresled by 1SOh
23-Pug ,.... A a 55 7 • -7.8 '2.6 0 tvmed 1,.,5duc. dtshore 3 mi water vary murky.
24-Aug 1600 A 0 Com .3 • -7.2 5.' C
2S-Pug 1600 a 0 corn " • -4.0 1.4 C Wa!R, eonlhlalo Ian n spJte of rain.
26-hl9 '600 a 5 S3-5 22 10 '.6 3.0 C canada g_e on easl bat"...,. 27-JIog ,600 a a S5-10 .3 11 2.4 5.' C PrRlty t'Ialwy fain dJmg night watch.- 28-Au9 .600 a B Com '0 11 25.2 30.6 C Water en the rise: ffiOIIild t,ansducllf Inshore 9-10m. GtlQ$e crI easl bank.
2O-I'ug "'07 a a NS-l0 '2 '0 73.0 '03.6 0 Project Jhe aImosllOiaily flooded; pulled tr«1$dUcilll, war, towef llIld $c:naf lenl.
30-Aug '600 a 5 Com 12 6 44.0 147./5 0 On water walctl most 01 day: 5aJfld back n at 1&OOh: walQfcrested nllolr2100h.
31-hJg .600 A a c..m 16 6 -1.4 14a.2 0 Moved It.,sduc<< otI~reabout 8 m; b-.slilll night will NorIhwn !JglIS.
Ol-Sep '.56 A a Com 12 6 -45.8 100.' 0 ~ tran,due. otIshore abcul20 m; waillf dropphg 'apldly.
02-5ep .036 A 0 Com '6 • -22.0 78.4 0 Moved Ir.,sduc:er oI1ft1oreabout 7 m; water dropphg rapldtt'.
03-Sep .050 a 5 C.m ,. • -19.0 59.4 0 Moved 1,.,5ducer dht'OrR about 7 m; walar dropphg rapldtt'.
04-Sep 1813 A B 53-5 14 • -13.0 48.4 0 Mo.-IJd t'ansduc. ottstlore ubout11 m,
Os-SlIP '600 A C 53-5 , • -11.0 35.4 0 FIsh passage has dropped Irwnendously.
06-Sep '600 A C SW2-5 .5 6 -8.6 2M C Firsllrosl;moved l'ansdutw oflWlore about 7 m.
OJ-Sep lOCO A 0 Com .2 6 -2.2 26.8 C
06-Sep 1610 B S N5-15 6 7 6. 33.0 a NorthOOl ligltl blJllUtit.Jl.
09-Sep 1910 A C N2-5 5 • -. 0 20.0 a Put cOSlthg lowvr up.
10-Sep 1810 A C NS-10 • • -4.2 24.8 B
11-Sep '600 A C VOl 2-5 6 5 -a2 21.8 a
12-5ep 1815 A C V1lI2-5 .0 • 3.2 24.8 a lndill'l SUIl"mllf, beautltJL
13-Sep 1813 A a N2-5 6 • -115.8 6.2 a Moved t,ansduc:. out 8m: strong wild plckhg~ this wEnlng lrom North@ 15-20.
14-Sep 1810 A a NE 25-30' • 3 -0.8 ,.. a Nasty, $Iormy day; boats bllJW""ay" n1ght,louod grCUlded on a ~sl'aom b~.

IS-Slip .600 A 0 N 15-20 5 3 -4.8 -3.4 B Waler conlhles 10 dllClhe; winds gusthg 1025" mph.
18-SI1p .... E a NrE 20-25 3 3 -'6 -8.2 B Weathllleolihuellodeteriorale: woo NNE@ 30" mph /0' C IIiglI Sflow@063Oh.
17-Sep .oa; A a N 15-20 2 2 -3.6 -11.8 a Moved ltiVlsdJcer otllt!ote about 5 m.
115-Sep 1871 A a NE 10-15 5 2 -30 -14.8 a Started 5JlOWhg at 2000h and whcfs; abating
19-5ep 1600 E B Com • 2 -2.. -17.6 a .. -Scm snow aocum.Jlarla1: vi:uatfrom bOOll - hundreds 01 chums passng
2O-Sep 1815 B a V.S-l0 3 2 -3.4 -21.0 A Good tower oostv8liO'ls; good Pll$~
21-Sep 1810 a 0 C.m • 3 -2.0 -23.0 A Ash thing gravel bill and good passage rales: noho/dlng prooJgnl: owls are active.
22-Sep ,oa; A a Corn 7 3 -2.0 -25.0 A Water continua 10 go dorNl: river .. gQtling qJite shallow.
23-Sep 1756 A C Corn 7 • -2.' -27.4 A Steady lilt! passage: norItlem liglts _e out again.
24-Sep '600 A 0 N la-IS 6 3 -1./5 -29.0 A Bklwhg InON laiR this wenlng.
25-5ep .600 E 5 Com 3 3 -1.4 -30.4 A Thh duslhg 01 snow last night
26-S.., ,... A C Corn • 2 -1.Ci -32.0 A Ice form.,g along shotel.,R.

~'" 1800 • C corn • 2 -2.0 3".0 A Firsl s!gl 01 ,eatml!!bg Rra>!gUO ~lt; rlvllf iWlwnely~~ CllltyJ;Je ob!t tQ.
26 S'" '200 A S S5-10 5 • '.2 -35.2 A make c:ne boaII trip cKwmltrM"f\. SV51wn VM down Sept.-nber 28 (fIl200h.

• Pr8ClPi'tallOfl code lor the praciKlng 24-hr p~lod: A .. Nene; B .. Inlermillsnl rain; C .. Cmlinuous ,ain; 0 .. Snow and rain milred: E .. ug,.l snowfall: F .. Cmtinuous 5nOW'lall: G .. Thunderstorm wI or wto preciplalion.
~ Inslanteous clcudcover C<Xle; C c Oallf MId vismllltyunlimited (CAVU): S '" Scattered «60%): B .. Brokan (80-SlO'l(,): 0 .. Overcast (1ClC1%); F .. Fog or lhlckhaze or smoke.
, InstBlllllOUS WZllllf color code; A = CJalIf; B .. Slilflily murXy or glacial: C .. Moderately murky or glacial, 0 .. Heavily murky Of glacial: E II: Brown, taollc acid SIU'l.



ApperdX 1.;2 am -.rid hJdrdogcob~aid '.asc.ltaneous~mad. at tt.S~RiYM' sonar-proict~itw. 19lit5

rempelilillA'elC) Water law! (c:ml

"""'" WInd WlII.er
Precip C<w.. (DIrection AJ, WlII.er 2; 24h rallll.iw 10 Cob

0 •• Tlm. (codeY (code)' and VelccltyJ SlA'lilCe Cheng. zerodalum fcode) Rem.ks

OS-Aug ''''''' B B SW 10 20 12 0.00 zarodatum • Set '-P camp. project slle; Installec:l a wat.r gauge.
06-Aug 0000 8 8 SW 10 13 12 35.00 35.0 • RlYer water rising.
07-Aug 2130 • S N '0 '2 30.00 55.0 0 Installed 1S177 counter; blEk be6Ichvwed 1411011. pap... In ~rlne last nigH.
oa-Aug '000 • S Colm 24 40.0 105.0 0-0 log took~ IOll6r and bloke ttansdlZ:ercabJas.
CO-Aug 1330 • 0 Colm 2' '3 3.0 10&.0 0-0 Waet ete$lad 12ft 110m &OOar t9lll door (0$l00 h); bllCk bea, across river.
10-Aug '000 G S Variable 25 14 -1S10 8.0 0 Reinstalled the 1S177oounlar. 1050 h. Electrlcal5tofm ~e .lemoof\lavenlngeauslng 1•.l5a
11-Aug '000 8 5 Celm 23 14 -15.0 730 8 couru 1III1ltTMK.
12-Aug 1000 B B Celm 23 14 -15.0 570 •13-Aug 1000 B B W5 23 14 -13.0 ".0 • Caught a wtWlalktt In ttw Inshotalaad.
1<I-Aug 2000 G 5 NW5 " 14 8.0 SOO • Moved ltanadlJC4W 0tL
IS-Aug '000 B 0 Celm ,.

'3 18.0 88.0 8 log hi ltaradu::ar I«e In ....ning.
15-Aug 1000 • 5 W5 '8 13 8.0 75.0 B Had 10 la&lm transducef lhis morring: watar rising
17-Aug 1000 • 5 N5 ,. 13 31.0 1070 0 MO¥9d ttat15dl.C8f in: IdIck 5lOtJm.
18-Aug 1000 B 5 W5 15 12 130 '200 0 WlJI.ere:tfiltKt at lanI doofat 1000 h; 5 mota Inches and no mora gr._I bar.
lSi-Aug 1000 B 0 SW5-10 14 12 -15.0 104.0 8
20-.... 1000 8 8 S 5-10 13 12 -17.0 87.0 B Appea~10 be soma fls,h hokting problems..
21-Aug 1000 • 0 SW 5-10 14 '2 -.0 78.0 •
22-.... '000 • 0 5 '0 15 '2 25.0 103.0 0
23-Aug 1000 • 0 55 " " -3.0 100.0 8
24-Aug 1000 8 8 N 10-15 14 " -17.0 830 B

..,.. 25-Aug '000 • 0 Colm 14 '0 -ltl.O 870 • Movad Itansducar ou.
N 2G-Aug '000 • 0 N5 14 " -1<10 53.0 •27-Aug '000 • 0 N15 8 • -10.0 43.0 • W.er still laIfng; getting colder.

28-Aug '000 • 0 55 12 • -100 33.0 • Moyad transducar out; gr..1.IA'Ota displ.y lonighc (rairoowcolors)
2S1-Aug '000 • 0 WOO " • -10.0 230 • Electrical stOl"m tNI alernoon: waler ,lillialing stowly.
3O-Aug 1000 0 0 Calm 10 8 -80 17.0 •
31-Aug 1000 B B L1ghl/Varlabllll " 8 -7.0 10.0 • loon llo.lnwdlYlng In frOf't ofca~ lhis evening.
Ol-Sap '000 B 0 Nl0-IS 8 8 -5.0 5.0 •02-Sep 1000 • B 55 11 , -4.0 '.0 •03-Sep '000 8 5 520 '0 8 0.0 1.0 • lots oIllsh passing.
04-S.., '000 • 0 N5 8 8 -1.0 0.0 •05-Sap 1000 • 5 N20 • 8 •.0 .0 • lIS~ quit onway bd from POlC....plne: lots olllSh moving ltv.... imer sectors.
08-S.. '000 • B N15 , 7 12.0 21.0 B Made riWr profll.; lepllD8d 1151l;l;clear andc~wI heavy ftoSt-s1O'1/e leals good
07-S.., '000 B 0 N15 8 7 1.0 22.0 B Cokl and drizzly un -.ring.
0&-5.., 1000 B 5 UglilVariabla 13 8 -&.0 140 • Heard~I doWI'WIve1 tNs am; spent much of day untangUng ,elne lrom snag
CO-Sap 1000 B 8 55 " 8 -15.0 80 • lots of gtexaa and labbb bycacha: alA'Ofa OUIlon1gtt.
10-Sap 1000 • CIF HE '0 14 8 -2.0 8.0 • High lhk:k haze; occasional holding problems.
11-S.., 1000 8 B HE5 12 8 5.0 110 • lots of fish passing.
12-Sap 1000 8 5 Colm 14 • 70 18.0 • lots of jumpers M6flS; bugs ate 0lL
13-Sep 1000 8 5 55 15 • 80 240 • OaadchJm In lish lead: waler tisIng; woller lillad wlh debm-kU of leaves.
I<I-Sap 1000 8 0 W15 '2 • 3.0 27.0 8 l..Da 01 fllhpasslng; 3ctun carea•• in laad: IaacI filing w/ ........ lasl--leavllS laling 110m
IS-Sap '000 • 0 Celm • 8 -3.0 240 8 1t_1Ik.,... ..,."tJrIirh ItU. wind, musI be from lreeztnu.
US-SlIP 1000 • 0 E. '2 7 -5.0 1S1.0 • All ktmparahn -2'C. 0100 h: tlfIOChw beatlifl.l day.
17-S"" '000 • 0 Wl0 18 7 -7.0 12.0 • tJSFY.,S dropped by tor coCl..
l&-Sep '000 • 0 Colm 15 7 -80 80 •19-5ap 1000 • OIF Colm 15 7 -80 -2.0 • BtJg$ 0t.C an:! hIlZe In wetWlg
2O-Sap 1000 • S SE 15 " 8 -50 -70 • High 22 degrees C
21-Sap 1000 8 8 E5 ,. 8 -5.0 -12.0 • Lots of fish passing; a ....ry warm (jghl.
22-Sap 1000 • 0 E5 " • -5.0 -17.0 • HIgh 21 dag,... C.
23-Sep 1000 8 B Colm 14 8 -20 -1S1.0 • Great! Su::ktKt 141 the seine In ImpeIlar today.
24-Sap 1000 B S Colm 17 8 -30 -22.0 • Buggy today.
25 Sep '045 13 -1.0 -23.0 • Stu: down sonar al 1043 h.

o Precip.alloncoclelottha p,ecadmg 2<1-tv p.fkx:l: A _ Nooe; a _ Inlermi1tant Iillin. C .. C(ml~ ,.In; 0 _ Snow and lain mlud;E • light snowIaU: F _ Continuous snowf.lI; G • Thunde,stolm wi 01" w/o pfaclplallon.
, In!ilanteouscloudc:oYercocle C. Cla.t and Visibility IA'ltlmlad (CAVU), S - Scallerad «/50%1: a - a,oken (tlO-~);0 _ Ovarcasl (IOO~I; F _ Fog Of thick haze or smoke.
• lru;;'.n1llOUS walercolorcoda A • Cleat, B - Slightly murky Of gl£lal: C • Modar.ely mlA'ky Of gleclal; 0 _ Heavily murky Of gla:;lal, E • Brown, lanlc acid stain.



App.ndll A 3 C""'atologlCal lndhydloioglC oosarvalons and ml~eoulobUfVlltonl mada al tlII ShlHl'ljlk Ri".,$Ot\.t pt0.lec' 1111., 1996.

Temp.f."". Ie:) W.lllrLe1lal~

C.... W"'" Walerp,,,,,,, eo- (Ollec1iorl .., W.I. :!; 24 h ,elatYalo COlo<

0"1. Tm. Ic:od.)' (c:od.). &'ldV.loc:lly) SuI1E. Chan9· 1.,o da...m (coo.) • Rem.oo

29-.AaI '''0 C... A Forall.ra al MWillN"ac:abIn. amoka ).Jmpera ar'YIId.
30--'" ITOO 8 0 S 5-10 00 larod.Urn A nSlallad 1977CQUflIar, alflk landp<It'll_J.
31-..u1 1920 A S-8 SS " " -33 -33 A Made d.lllied rivar protle

01-hlg 2000 8 0 S5 " " 20 -13 A Smal bkck b•• actOU rlvat.
02-Jug 1935 8 0 51S 12 12 420 .0 T 8 Pulled sOfl<llr.1 2OOOhours due 10 rising wal&f leYab.

03-......9 212. A 8 SS " 12 ,030 143.7 D
G4-hlg 2030 A 8 S 5-10 " 12 -200 114.7 D
OS-Jug 2140 8 S N 5-10 " " -220 92.7 C 50ur0d backn al2tOOhours.
06-hJg 2010 A S N 5-10 IT 12 -'0 "T D
07-1Ug 200' A S SWS " 12 190 1027 D Black but flIJc:khHd .... son.r la'll (1700hr;lUf'$).
De-Jug 2000 C 0 N '0 " " -'0 1017 D Two spa.......ed oulc:tMns on upsuaamlld. oIl11ad;C:Mo.n f~"ed ;..npen -70 km
09-Jug 2100 C 0 N '0-15 " " -11.0 907 D upriver, bEk b.., &tola ptir of booll from sonar '.nl.
la-Jug 2259 A C NS • 10 -200 707 C W.ltt dropp.ng rapidly •• day. all wood loday.
1 I-Jug 1320 RrtMI wa..' googa and tengtlaned In&hor. 111.12.

2100 A C NS 10 " -120 S07 C
12-Jug 2000 A C CO.. " " -30 55.7 C Mowd IfInsduc:., otlshot.: Yaryt_.sh passng.
13-Jug 2000 A C SS IT " 00 S57 C Low hn p....g..
14-Jug ,,.. A 8 SW 15 20 " -70 487 C
15-Pug 2130 8 8 SWS " 12 -120 "7 8
Ul-h.!g "30 F\e$.1 welef glUge; ffiOY'ed mn.ciJc:., oflsho,,; low hh pauag•.

2130 8 8 SWS " 12 -100 207 8
17-Jug ITOO A 0 COm 21 " -70 197 8 Ell. 1'\1.... sloppad - r~ol1«l fA'1\PtIr." N way up tla Porcuplna FIv.r.
1e-......g ITOO 8-C 0 c... " " -'0 \07 8..,. la-Jug ,,.. 8 0 N2S 9 12 -'0 67 A Cold ...d \W\dy

'" 2O-Jug "30 A 0 NS , '0 -20 n A Cold, C:UI wood, btl numb""", ptCkJrlg up
21-......g 16t5 A • N2S • , -'0 1.7 A Cokhnd ........ dy
22-......g 11540 A C N2S • 7 -'0 -0 A Cold a'ld ....... dy

23-Jug ,,.. A C CO.. 10 • -'0 -10.3 A Moved Ir.,~,ofIstlof.
24-,Jug ,,.. A 0 02S " • -'0 -143 A Ash p....gallJlPlodad loday:chum j.Knplng .vllf)""he,e, c:ould b. I.an c:onlla"lUy
25-......g 1700 8 0 C... " \0 -50 -193 A rnowtg Irom boal and 5hor.; caughl s.ome by sport fishing.
215-Jug '000 D,. 0 N '0 , • -'0 -223 A Firsl snowt... Ish pau.gllconlinuas slrong': c:olectad more 'rawood
27-AJg "00 A C C... 13 , -30 -2S3 A Pas.sag. r•• droppad 011 built. good; moY9d lWltIat Ie'll clolar 10 rive'
2S-hJD ,.,. A C Va'S 10 , -, 0 -"3 A Wei. vlsiOi~ly II vary good.
29-AJg 11540 A • COm 13 11 90 -23.3 A W.I••tal1ed 10 ~sa .ome; ...ry high Ish p.....g. rala.
3O-......g 1700 A 8 C... 21 11 '0 -213 A fVva, app....ed .... of Ish loday on way updVer 10 ''''''g localion
31-..-ug 1710 8 8 OW. 12 12 -20 -23.3 A Veryhlgh l$h pu...gara•• c:onlinue.
Ol-Sep 1400 A 5 55 " 12 -30 -"3 A Mwad uentduc:ar OUI: hunl.r ,apol1ad loIS 01 Ish downrtftr.
02-Sep ,,.. A 8 C... 14 '0 -'0 -27.3 A
03-Sep 1540 A 0 55 "

, '0 -IS 3 A Rill IirWlg g"Yalb.' Spolted l)nIlE,on IN.r.
04-Sep "20 A • NS '0

, 190 0.7 8 Moved lJa"llducerlMhor. -S md.Ja 10 llalng Wilt•.
OS-Sap 1415 A C N5 " 7 .0 .7 8
oe-s~

,,.. A C C... " 7 -'0 07 8
07-Sap 1640 A S C... 13 7 -'0 -33 From tn. b~IW.w.thed a II.a<¥ 1"• .mol.1Il pan.
oe-Sap "SO A 0 N5-IO • • -'0 -73
OS-Sap 11510 8 0 C... 3 • -50 -123 8 SplC'lac:ular dlsplly of Nomam Ughll Ionighl.
la-sap '''0 A/F 0 NS , • -'0 -163 A Caughllllggad c:hu m In !Jonl of lead by hand; It&l1ect &I'ICI'oW1g - 2200 hou rs.
II-Sap ,,.. F,. 0 C... 0 , -30 -193 A Heavy s.nows loday (lals.C:OUflII) witllfe&dng rsin toward evfr'llng.
12-Sep 11515 8 0 N5-10 , • -20 -21.3 A
13-Sap "SO A 8 N10 2 • -30 -243 A
14-Sep 1710 A 8 N£ '0 1 3 -30 -27.3 A Lynx b-tllnd c:amp.
15-S~ 1740 E/O 0 N5 3 • -20 -203 A
16-Sep 1710 D 8 C... • • -20 -313 A Tower ob,arvalonl conlrmad btl .... "Olmilng - m<l'WIg llow bUI SI.adi
17-S~ IfilO A 0 N5 5 • -20 -33' A Ob• .,....lon. along shor.contirm larg. aurge 01 Ish loday.
IS-Sap Hil5 A C C... " • -'0 -35.3 A Mila. lalg.l1 sainahatll of s..ton~ed.1eIya""I" depll¥nrnl.
1a-Sep ,''' 8 8 S5-10 , • -'0 -311.3 A Hi!1'lsl.ectt till p ....g~ flotlolclln9: ..w21.ggadc:hums p.n ua"I.duc:ar
2O-S~ 1835 A 8 O. " 5 -'0 -37.3 A P....g. dloppe:l off soma loday; large" .mahauJ oIlIUon (1110111.1).

21-Sep '005 A 0 E5 • • 2. -35:"3 A ObseMiifiome speYiN1g I)y iflabo.l
22-Sap ,.,. E 0 C... • • 50 -303 A
23-Sep 1610 E 8 55 3 • 50 -~.3 A
24-Sap '300 E 0 55 , • 00 -2S3 A Sf'\OWIng oulsrda Pow., down al 0&00
25-Sep E 0 A Windl 40-50 mph bia'w sill!!? Ioil'lV!tama tom. IS m dOWfl ber dftlfoyacllhem.

• PrldflilasonC:od.lor the p'ec:adot'I9 24-fl,pasod. A" Non., e: Intermlt..,l ren, C '" Conllnl,-.os 1/11", 0 .. $now and ren mllad: E .. Ughl s.nowl.1; F .. Conllnuous 1fIOW'ld; G .. Thund.rslOmJoV/ or w/o prec:lprlfalJon
• lnSla"llaous c:1oud;;o.... rc:od. C • Clear and ",slbl~IYUflknilad(CA,VU), S .. SC:ane'ed«~;e. Btoken (15O-9O'lroj. 0 .. Ova~SI ('CllJ%), F .. Fog or tlic:ktlal. or smoka.
, InllanleaJswelarcokuc:od. A"' Clear, a .. SI9"I'" murlly orglac:l.l; C '" Moder.lely muOlyO' glldlll; 0 .. He_tv muOly or gledal; E .. Brown, Imlc aad slllln



Appendur. A 4 CknatologcalanG I\'drologic: oburvallons and mlScalaneous commanls made allha ShaanJilk Alver sonlf prO/@ctSR., 1997

"""" W"' T ........_.l~1 Water levellcmJ
..Ib,...... _ h"ipil_ ~. ~.- Wat.,

D... Ti•• 1tt>J·j l-j" Auat,•• M ......... "" .... .. :t. 24 h ,.latlVe to Color
....oolt...l (.,"'j S..I.... M ..l_.. ..I..;.... Change zero a-Iurn (code) AemarlU

Oil-=A"ug--,OOO---A e c." " 00 za,o datum A • Oeployed lonar(li&5-model count."
11)-"""'g 2230 A a llW'-3 .. " " .0 '.0 A-. IlllIlalled"h ...0.
II-Aug 22<1 A • ~.. 13 00,. .. " ,. '00 "0 A-. Made rivet proNe.
12-Aug ",. • e 217'-. '9 .. .. ,.

-. 0 IS.O A-a Aeplacad 19&5-modellona, COunletw.h 19n-model (l)unler

1J-Aug '9" A a 2Oi'-i ,. .. 13 ,. -70 .0 A-a
14-Aug '9" A a 177'-i 21 .. " 25 -30 '.0 A-a
1S-Aug ,,.. A e 180'-3 " ..00 .. • 27 '00 150 A-.
Hi-Aug ,,.. a a 193'-7 ,. 1357 .. • 23 '0 21.0 A-a
17-Aug ",. • 0 17i"-12 25 1726 12 • 17 00 21,0 A-a
111-"""'g 1030 a a 0'-' 15 03511 " 2 2' -<D 1S.0 A-a
11l-Aug 1700 A 0 1911'-i 21 1217 " D .. -, 0 "0 A-.
2O-.......g 2'30 A • 1611'-1 17 1601 " 7 23 00 14,0 A-.
21-Aug 1700 A • 1711'-3 9 • 23 -20 120 A-.
22- ......." ,0<, A 9 171'-2 " 1501 " 3 .. -30 '0 A-.
2J-Au" ",. A e 207'-2 9 1650 '2 • 21l -<0 30 A-.
24-Aug 1740 A e c," 9 14.9 12 < 21l -<0 -30 A-. lOll of Ilsh paning
25-Aug 1651 • S 358'-2 '2 1524 " • 22 -'0 -'0 A-.
25-Aug ,,.. .,G • 2117'- 4 13 1652 12 '0 21 -. 0 -120 A-. Nearby eleeuk:.lslorm Jail lonlght
21-Aug 1700 • S 162'-1 21 16211 12 • 23 -3.0 -150 A-. lOll ollish paning and Jumpers p,eunt
211-Aug '600 • • 150'-7 2' 1146 " 7 22 .0 -< 0 A-. W.,.r beginning 10 rISe: .nemPled \0 beae" seln.
2SI-Aug OO.D O<D 0 [ Wo<" '"~9 "p'''' ('-7 cmlh): ••~.~@ D735 , ..." "p
3O-Aug 1140 1'150 0 lint walls; evacu."d 10 Porcupine River 0 ... 30 Aug - .ntire bat
31-Aug ,.0 22.0 0 ....art,> cov.r.d (0 3 m deep II campue); ..,ima" walarcr,,'ad..,..
01-Sep -000 145.0 0 s:om~lme e.rty morning 31 Aug; re-"lab\b:h8d campon 1 Sap..,..
02-S.p -500 000 0 .nd 2 Sap.
OJ-Sep 2130 • • • 9 10 -140 760 e SOnar .nd IlIh le.d redctpklyed al 1440 h.
04-S.p 2100 a • • • " .0 '20 C Fllh Ind '''d wlCn debris.
05-S.p 2100 • S 9 • 23 '0 03.D e log hiland mov.d IfanldtK:e"
OIl-Slip .,<5 A e • 9 .. -. 0 770 e
07-S.p 2350 A S '0 • is -, 0 "0 e Reeovered male chum wlll'l USFWS IlIg (' 14962) In lish \ead
oe-Sep 2300 A S '0 • is 'D 000 e
09-Sep 2345 A 5 10 • " -<0 "0 e
10-SIIP 2140 A e 11 • 17 -12_0 02D e
l1-Sep 2'00 B,G 0 '0 '0 is -130 4i,O e Haded 10Cloiy
12-Sep 1435 a s 10 9 is -. D <1D B-e
lJ-S.p '600 a a 9 3 " -100 31.0 a
14-S.p • -10 30.0 A-a
15-S.p 1615 A e • , 0 31.0 A-a Attempted ..In....g - ,iver vekx:1tt 100 high

16-Sep 2115 A 5 • 3 13 -'0 ,.0 A-a Replaced lin-model sonlll counter "1111.., 1975-moael (l)unler

I7-Sep ''''0 a s • 3 I< -50 250 A-a
'5-Sep 1645 a s • • I< -'0 100 A-. Fish mo~lng slow and .om. hDlditlg; moll hlh in sec1or. 1 .nd 2

IS-S,p '521 a • • , 13 -70 .0 A-a
2O-S.p 1645 A S 7 0 13 -, 0 .0 A-B A good Iroll last ... Ighl

21-Sap '600 A e • 0 I< .0 1<0 A-a
22- Sep 1730 a • • • .. -. 0 '00 A-a

, P..eipil.'ion code lor th. preceding 24 - hr pllrioo. A '" None: B .. lnlllrmitt.rt ralrl, C .. Continuous rlllfl: D .. Snow and ,a., mlx.~ E .. llghl snowl.1; F .. Con'lnuous snowl••; Ci :: ThunderslO,m wi ot 101I/0 ptec:lpllation
• lnltanlaous clouGeover code C", Cl.ar and .... ibilily unlimll..d (CAVUj, S .. SC.lltilld{<CiO%); B .. Broken (GO-9O%), 0 .. OVllrCQt{l00%), F .. Fog or IhlCkh.Z.or smoke
• InslllnlllOU$ ...ater color coda A .. Cilia,: 8 .. Sligh,,,, murky or glacial, C '" Modera'ely murJcr or glec~ 0 '" Heavly mUlky or glI!elal, e '" BlOwn, lanie: acid s~1n



~QIF: A.5 ClomalolOgK:-' andhydl%gic obS8I'\IoUoni lind mlC'llIlaneouleommwltl~ at fle Sh--'fIlk f'W&rlonlll' plojaelli~, 1991S.

"'"' WoO T......._.O W_r l8veI (c.mj_.- rr~ .... <- n._ w.«
~, ,., ,..., I-I" ....... ~- w•• ,. ::l: 24 h rllll"". to CO<O,......., ...., $.....,• ....... ~ a.~.. Z.,odalum (~' -..
oa~ W..... i;jnog; r'llI a1gnl 01 • .".
oe-Ai.lll 0 FWnowd bH".re:uti09s tromtJplNW; lnlUllaod 1lil1S~etr; leoN 1"'-25 countl laoo-2400hrl
10-~ 2"'" A 0 210"-3 10 3130 57 .. z.,odalun 00 0 nml waar g&l~ rJ*IIl""'" plVtile at toUntng Ihe: huvy cMbrilload paaq II1<t.
11-Ai.lg "45 A 0 1acr-2 20 "'" " 70 310 310 O-C Vel'( '- Ish: -.... ising rapkty. puI~ lonaI'@2245h: IlIck-11oIm.
12-Ng ,.,. 0 c 21r-4 "'.0 no c I-t.Jge dck-ltI:Iml: MMlw'1 efIbIn n_on an oJF:bow; pr~CId III wa::uata Ii...
13-Ai.lg "30 320 '''0 C WfUI c:r_1J8d -1300 hou"
14-Aug IlIOO -200 "0 C No dgt. of bh.
lS-Aug 1000 -11 0 73.0 C Walel slo¥oly r....Ming bul." 100 hIltIlar loner
11S-Ai.lll 1030 -uto 57.0 c W....~ r-tf"ng brJ1 AI kIo hlVllor .on•.
17-Ai.lll 2200 0 0 sw lS-20 -11S.0 ".0 C Put ICIU'ld backn@1100tlOU"(1ie5e:t1').
'IS-Aug "00 0 0 -00 310 C ~V_due. ou~ VW't IIlQW p.-.ga"" end roll~II~ 01 hh In IVlr,
'~-~g 1200 A 0 """' 10 <0 .. -e.o 25.0 c Pas•• 10 low, cannot caIibr_: I~y O(~.. hanging .oun.d IOl'IIIl' tenl
20-"", 3130 0 0 - • .. .. '" 10.0 35.0 C P"laga -0 low, C..-wIOIc:lItibrllle:M 0.... 1lgl1 oI6st!1n Mr.
2'-Ai.lg 1113 A 0 """' .. " "' 00 350 C,,-"'" '000 0 0 let1'-2 10 90 " "' -70 200 C Fr8$h beat vaeu bIiHrod 1II1W1tli lhil momlrog: S_ I black beer ......rn to 0U1 brw@2230houl.
23-"'" 11.5 A 0 ""3 "

,.,. • 0 .. 60 -70 310 o-c Two cronlalF:. behind c:¥I"fl; rllll•• r!opOrted .....g ona (lead bh uprlVfi (2 -.I< 1081 trlp).
204-,8ug 2000 0 C ""'" 9 14':St' '.0 ., .. -10 20.0 0 Mowd VlnldlJc... 0U1; nJllow Ish passage, .cared bls::k baBI -.y !rom sleep 18llt door loni!1ll
25- .....g 1030 A C N' • .... .. " .. -2.0 11S.0 0 BiI f\lulilR Slopped by 1Oday.
20-"'" 14'5 0 0 ,,,", " 1680 100 .. " -20 100 0 S_I'fge grtnly acro.. rfv..- 8IId, $l'MIII gri:ay on our bar balow c:amp aboul 22OOhours
27-.Au9 .... 0 0 53 • .... '00 " " -10 150 0 S... lCtIed 10 Uil77 c:ounter caa to pllll.,. problems VoIIto 1985 ctr;.11 \IIIl')'low Ish plSIIaga.
20-'"0 000 0 B ""'" " 1530 '00 " '" '0 100 0 Ash plluage rlnWlinl verylow.
2Sl-.Aug .... 0 0 N' • 1615 '0 .. .. -'0 130 0 AWl panag elow: an 011.,. and 3 kill swa-n up.trurn
30-"", 1833 A C 910 10 161~ .0 37 '" 230 360 0 Wiler IlIng, moved 1IM.due., Iro - Str\lit011
Jl-Ai.lg 1500 A 0 N' 27 1753 " .. '" 32.0 600 C Vel'( cold ......, a roorfl ",,"<1

'" 01-Sap 1500 A C '''''. \I '0 " '" -3.0 "0 B W-.. Clesled!Odey; lOll 01 debris and taw_: ..... grtnly .,rOl,,,,,,,, M 2130 hours

'" o:2-S. 2102 0 0 ,om \I '000 10.0 36 eo -19.0 ".0 0 Fox. h8fl.9lrlg around caT9: group Irom CATG dropped by. __ grtzzly aero.. rrver al 2115 nr•.
OJ-Sap 2100 , 0 "'m " ,... '00 " 60 13.0 59.0 C Tied .........g - z..o c:a1Ctl; ._roo IWI or~ uprfvet; PMI~ """'1 low.
OoI-Sap 2130 A C """' " .." 10,0 " " .0 ".0 C
05-Sep 2230 A C 'om • 11130 .., .. .. -11 0 52.0 0
06-Sap 2230 A C Nt-E 10 20 '''' .0 37 .. -1~0 370 0 Griuly.M on melon .....or allIITJl@063On. Irem gf"lldy trackl behind .000ar IWIllul N!1"I.
07-Sap 2030 0 0 - '.0 45 58 -<0 35.0 0 10000d'n10Hd chlnln tishlMd on 6 Sap. MovlId tr8ll'cU;er out -2m on 7S'I).
oa-Slilp "30 0 0 <- 13 ,,.. • 0 .. 58 -'0 32.0 0 Ash p"'aga picked up lorna today
~-SfIP "00 A C NI\ \I ..30 " " 57 -1.0 310 0
10-Sap 2130 A C ,om 20 1500 " " 53 -'0 270 0
l1-Sap 2055 A C """ " '''' .0 32 51 -13.0 "0 0 Siner cold !hi. AM wfl Ylind c:hlI r-'ng 12' F.
12-Sep 2130 A C ,om 10 ..25 • 0 " .. '0 "0 0 Mayea sonar tIIl'll dOieflO rtver; .eined wong man~ bars lOCIa)' - c&I\1Il A'Kl._ ZIIIO Ish
IJ-Sap 2230 A 0 ,om , .0 " 51 -'0 .. 0 0 MOYtd lI'M.OJcer ou1 - am.-d llIl.....dedlll.t: Ish nurrbIIr& .l8ting 10 pickup
14-Sap ".. A 0 .. '0 27 .. -4.0 100 0
IS-Sap 1\25 A C '0 23 50 -3.0 70 A Seined Wong uweral bart lockly - c:.J!1I1 z.,o Ish
16-Sap 2200 A 0 '0 35 .. -'0 30 A Fish p,"~eincr"'lIdk>day•
17-Sap 2350 A S '0 " 50 -5.0 -20 A Fowld one~ chum In fish !.-d
lIS-Sap ,... 0 c .0 36 51 -30 -'0 A

'~-6tifl 2350 A C \I '.0 37 57 .0 -10 A ....d~••m1~I.
O!O-Sap 2000 0 0 • 70 " eo '.0 70 A Only c&lltll J Ish .....9 todlly
21-Sep ,... A 0 .. '0 " 53 70 14.0 A VIIfY YI4ndy, Benon erocounter. gAUly bEhindc~
22-SI1iP 2130 A 0 \I '0 29 50 100 .. 0 A
23-8fIP 17'5 A c \I 8.0 31 51 100 <00 0 Moved trllN~ In - 41'1Wl8n; WJlIer lisjng Jail
24-Sep "" A C .. 5.0 " 53 270 570 0 MOY8d tr8ll1duc:4lf1ro -7matars lind r.1Il waWrg&l~
25-Sep 2000 A C " 50 30 52 -120 530 0 WatM hat c;r.lali
26-SIip 2000 , C 20 " 35 .. -160 300 0 Some ash hotclng naked.lew.· peslaij8.locradblll Nor#\IIrTllJg11 display
27-619 ,... A C l7 50 31 " -20 370 A MOYIIdIr~ ... out -5 /MIl'lr.
28-Sap 2000 A C \I 50 30 .. -'0 310 A
29-5ap 2"" A C \I .0 " .. -70 240 A
JO-S'P '200 A C • 30 20 31 -'0 "0 A ~ed doWn .. rooon.

• Pr.c"pnaton Coda lor Itoe pracedlrl9 24-hl pIIIlod A • Nonll. B .. 1n11lm'll1enl rllln, C '" ConWlUOU. IMt 0 '" Sroow and r.r. mllF:~, E '" Ughl snowf.... F '" Conlinl.lou. snowfel; G _ "Thurldaf.lOrm wi or wlo pr~t"on
G :II Thundet'llOrrn wi or wlo pracapltation

• 1n11«l11lOl.l. cloudcOYllfc:ode' C • 0_ end ..,,,biIly unlImt.d (CA\V); S '" Sc:lll'Iared «60%), a '" Slok"., (eo-~). 0 .. ~eICeslllClCl'%).F ,. Fog or hek naza or smoke.
• kls~~1~ A=~B = S~tymumyorglaclal~ C,. Moder.11ly mu~orgillCl", 0 .. HeaYilymurlryorglac:ial. E .. SlO'M'\...1a'Yc: acId$lain
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APPENDIX B: SHEENJEK RIVER SONAR COUNT EXPANSIONS

Appendix B.I. Expansions made to Sheenjek River sonar counts, 1994-1998.

Partial-day count expansions included days when hourly counts were missing for a block or blocks of time as a result of one or more reasons, including but not
limited to: sonar not operating, printer malfunction, mis-aimed transducer, or when false counting occurred from such factors as high winds, heavy snowfall,
driving rain. etc.

Partial-day counts were expanded to daily totals by extrapolation based upon the season average temporal pattern in hourly passage. The average temporal
panern was estimated from those days when the sonar counter operated 24 hours per day. As examples: I) On 30 July 1996 the sonar count was 246 for the
period of operation 170 I hours through 2400 hours. In 1996, the percentage of sonar counts for this time-block averaged 36.3% of the daily total for the season.
Thus, the total count for 30 July 1996 was estimated as 243 .,. 0.363, or 670 fish. 2) On 29 August 1997 the sonar count was 960 for the period of operation 000 I
hours through 0800 hours. In 1997, the percentage of sonar counts for this time-block averaged 51 % of the daily total for the season. Thus, the total count for 29
August 1997 was estimated as 960 .,. 0.51, or 1,884 fish.

Year

1994
1995
1996
1997
1998

Partial-day Expansions (extrapolation)

7,30 Aug; 13,28 Sep
10, IS, 16, 17,28 Aug; 14, 15,25 Sep
30 Jul; 2, 5, 22, 26 Aug; 10, 11,24 Sep
9,29 Aug; 3, 4,14,23 Sep
17 Aug; 30 Sep

Reason!s)

First and last day partial count; high water; high winds
First and last day partial count; high water, mis-aimed beam from debris
First and last day partial count; high water, heavy snowfall; printer problem
First and last day partial count; high water; printer problem
First and last day partial count

Daily passage estimates for entire days that sonar did not operate as a result of high water and/or heavy debris loads were interpolated based upon the most recent
daily passage estimate prior and subsequent to the missing days. For example, estimated passage was 685 and 577 fish for 3 and 4 August, respectively, in 1996.
These estimates were interpolated from estimated passage on 2 August (793 fish) and 5 August (469 fish).

Year

1994
1995
1996
1997
1998

Total-day Expansions (linear interpolation)

29 Aug; 14 Sep
none
3,4 Aug
30,31 Aug; 1,2 Sep
none

high water; high winds

high water
high water

Reason!s)
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APPENDIX C: SHEENJEK RIVER SONAR CALIBRATION DATA

AppemixC.l Oscilloscope data uud to cabbmle the I gn -mode!" and 19a, -model Benc:b sonar salmon coun.r at the SheenJek RIVer
Protect site, IGG4.

Time Scope Sonar Adjustment D..d Clng Total Passage RateDa,. SWl Duration Count Count Factor· PRR' Range Range Range (tish/hour)

08-Aug 17' 30 9 '8 O.SOO 0300 15 .. 97 S '8

l)g-Aug '0 • 15 2 2 1000 OSOO 15 .. 975 8
11515· 15 0 0 oSOO 15 .. 975 0
2110· IS 2 2 , 000 OSOO 15 .. 975 8
2330 • 15 , 5 0.200 O.SOO 1.5 .. g7.5 4

10-Aug ,. IS 5 7 0714 OSOO 15 .. 975 20
030 • IS 0 0 OSOO 15 .. 975 0

1130 • IS 0 0 OSOO 15 .. 975 0,eas • '5 0 0 OSOO '5 .. g7.5 0
2103 • IS , 1 1.000 OSOO 15 .. 975 4
2330 • IS 2 3 0 ..7 OSOO , 5 .. 975 8

1'-Aug 1 • 30 47 .. 0.810 OSOO 1.5 .. g75 ...
030 • IS 0 0 0815 1.5 .. 975 0

1112 • IS , , 1.000 0.815 1.5 .. g75 4
1812· IS 0 0 0.8t5 1.5 .. 975 0
2330 • IS 2 1 2.000 0.815 1.5 .. ;75 8

12-Aug ,. IS , , , 000 0.815 '.5 .. 975 •eas • IS , , , 000 0,815 1.5 .. 975 4
1101 • 15 0 0 081S 1.5 .. 975 0
1801 • 15 0 0 0.815 1.5 .. 975 0
2101 • 15 7 8 0875 0.815 1.5 .. g7.5 28
2332· IS 5 • 1.250 0.815 15 .. ;7.5 20

13-Aug ,. 15 3 4 0.750 0.815 1.5 9. 975 '2
810· IS 2 2 1.000 0.815 1.5 9. 975 8

1110· IS 0 0 0.815 1.5 9. 975 0
1820 • IS 0 0 0.815 1.5 9. 975 0
2105· IS 5 • 0833 0.e115 1.5 .. 975 20
2318· IS • 7 0.857 O.I5IS 1.5 .. g7.5 24

14-Aug ,. 15 5 5 , 000 0.1515 1.5 .. ;75 20
303 • IS 0 0 0.1515 1.5 .. 975 0
80' • 15 5 7 0.714 0.1515 1.5 .. ;75 20

1100 • IS 0 0 0.1515 1.5 .. 975 0
11524 • 15 0 0 01515 15 .. 975 0
2117· 15 3 2 I SOO 01515 15 .. 975 12
2313· 15 3 5 0800 01515 15 .. '75 '2

IS-Aug ,. 15 8 '0 0800 01515 15 .. 975 32
303 • '5 3 • 0750 01515 15 .. '75 12
739 • IS 2 5 0400 0,1515 15 .. 975 8

1135· IS 0 0 01515 '5 .. 975 0
tela· IS 0 0 01515 '5 .. 975 0
2115 • IS 3 2 , SOO 01515 1.5 .. 975 12
2323' IS 8 10 0800 0.1515 15 .. 975 32

Ie-Aug ,. 15 2 , 2.000 01515 1.5 .. 975 8
303 • 15 2 3 0007 01515 15 .. ;7,5 8
80' • 15 0 0 0.815 1.5 .. 975 0

1120 • IS 0 0 01515 , 5 .. 975 0
lt507 • IS , 2 OSOO 01515 15 .. 975 4
2117· 30 21 31 om 01515 15 .. ;75 42
231g· 30 37 48 om 0.7g(J 15 .. 975 74

17-Aug '0 • 30 30 32 0938 07;0 , 5 .. 975 80
302' 15 4 1000 0790 15 .. 975 I.
80' • IS 0 0 0,7;0 15 .. 975 0

1130 • IS 3 4 0.750 07;0 15 .. 975 12
1t502 • '5 0 0 0790 15 .. ;7,5 0
2112 • IS • 4 , 000 0790 15 .. 975 ,.
2320 • IS 9 12 0750 07;0 1.5 .. 975 3.

l8-Aug 5 • IS I , , 000 0,7;0 15 .. 975 •302 • IS 0 0 0790 15 .. 975 0
.20 • IS 3 4 0.750 0790 15 .. ;75 12

IllS IS 0 0 0.7;0 '.5 .. 975 0
115115 IS , 1 1000 0.7;0 1.5 .. 975 4
2107 IS 0 0 0.7;0 15 .. ;7.5 0
2328 30 24 3. 0.887 0.7;0 1.5 9. 975 48

-contlm»d-

49



Appenw: C, 1. (page 2 of 15).

Tome Scope 5""", Adjustment Deod Ctng TotAl Passage Rate
Oat. 5"'" Duration Count Count Factor· PAR' Ron"" Rongo Rongo (fishJhour)

I"-Aug '0 '5 , , , 000 0000 1.5 .. '7 S •338 ,S S 7 0714 0000 I.S .. 97.5 20
"S 'S 0 0 0000 , S .. !il7.5 0

1125 's 0 0 0000 I.S .. g75 0
'o:l5 ,S 0 0 0.000 I.S .. !il7.5 0
2110 IS 0 0 0.000 1.5 .. g7.5 0
23" .. • 12 0.750 0.000 I.S .. g7.5 311

2O-Aug ,
'S S 7 0.714 0.000 1.5 .. g7.5 20

00' 'S 7 11 0.03<l 0.000 I.S .. 97.5 ,.
00' ,S , • 0.500 0.000 I.S .. 07.5 •1101 'S 0 0 0000 1 S .. .75 0

'001 '5 0 0 0000 1.5 .. g75 0
21 OS ,S 0 0 0.000 I.S .. g7.5 0
2320 00 27 32 0.844 0.000 I.S .. 97.5 S.

21-Aug , 'S 7 11 o03<l 0.000 , S .. .7 S ,.
304 00 28 34 0824 0000 I.S .. 97.5 so
""" 'S , , 1.000 0.000 I.S .. g7,5 •1111) ,S 0 0 0.000 IS .. '7 S 0

'005 ,S 0 0 0000 1.5 .. 07.5 0
2101 '5 , , 1.000 0.000 1.5 .. 97.5 •23'5 ,S • 'S 0000 0000 '.5 .. 97.5 311

22-Aug , IS • 14 0043 0000 , 5 .. 97.5 311
34S '5 • • 0.7SO 0000 I.S .. ;7.5 24
llO4 IS S 7 0714 0.000 I.S .. g7.5 20

'235 IS • S 0800 0050 , S '5 40.5 ,.
'03' '5 , • 0.500 O.OSO I.S '5 40.5 •2105 'S , , 0500 o'SO I.S ".S 100.0 •233S '5 • 11 0.727 0.050 I.S lil8.S 100.0 32

23-Aug 20 30 ,. 35 0.000 o.SO 1.5 ;8.5 100.0 so
3'0 '5 • • '.000 O.SO '.S ".S tOO.O 3'
00' 30 5' ., 0022 O.;sa 1.5 ;8.5 tOO.O '0'

1118 30 311 .. 0304 OOSO 1.5 •• 5 100.0 7'
'303 30 44 ., 0478 0 .... 1.5 .... 10CI.0 ..
'005

,. • 12 0.750 0 .... I.' ".S 100.0 311
210<0 ,S • • 0.C507 0 .... I.S ".S 100.0 24
2328 so 22 ,. 0..... 0 ... , S .. S 100.0 44

24-Aug '3 so 25 ,. 08~ 0 ... I.' ".S 100,0 so
320 so 21 27 on. 0 ... ,. .. S 100.0 42
005 's 7 10 0.700 0 ... 15 .. S 1000 2.

1103 00 20 ., 0'68 0'" 15 08. 100.0 58
'llO4 so 21 ., 0500 0 ... 15 08' tOO,O .,
2107 'S • 11 0818 0'" , S .. S 1000 311
2317 so ,.

'8 0,413 0 ... , S ... 100.0 38

2S-Aug , IS • 7 1.143 0'" 15 08.' 100.0 3'
308 ,. • '3 0015 0 ... , S •• S 100.0 3'
00' so 30 128 0.305 0 .... I.S 08.S 100.0 78

1112 ,S 0 0 0.... I.S ".S 100.0 0
1012 30 17 41 0.4\5 0 ... I.S lil8,S 100.0 3'
211g 30 3' .. 0.500 0 ... I.S lil8.5 100.0 ..
231lil '5 • 32 0.281 0 ... I.S g8.5 100.0 311

20-Aug ,
'S 7 • 0.778 0 ... , S ".S 1000 '8

SO, so 33 8' 0'" 0 ... , S lil8.5 1000 ..
811 30 21 03 0333 0 ... , 5 08S 100.0 42

1105 ,S , S 0400 0 ... I.S 98.5 100.0 •'80S 'S 0 0 0'" IS ".S 1000 0
2104 00 20 so 0400 0 ... , S .. S 100.0 4Q
23'S so 30 .. 05;1 0 ... , S .. S 100.0 78

27-Aug '0 so 38 71 0535 0'" I.S .. S 100.0 78
308 so 42 so 0750 0.... I.S .. S 100.0 84
.0' so '20 230 0502 ,... , S ".S 101:1.0 240

lila so 33 8' 0,371 0.... , S ".S 100.0 ..
'00' so '23 In OogS 0 ... I.S ".S 100.0 248
2101 so 134 SO. 0441 0 ... 'S .. S 100.0 288
23'5 so 8' m 0718 0 ... ,S .. S 100.0 ,..

26-Aug , 30 7. '08 0.731 0 ... '.S •• S 100.0 '58
312 so 140 223 0028 ,... 'S .85 '000 '80

-contlnued-
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Appendix C.l. (page 3 01 e).

TIme Scope SOl'\llr Adjustment Dead Ctng Total Passage Rate
Date Start Duration Count Count Factor' ?RR b Range Range Range (fish/hour)

• 05 30 BO 17' 0.400 0.... 1.5 Oa.5 100.0 '"0
lt01 30 ,. 71 0.... 0.... 1.5 ".5 tOO.O .,
1433 '7 35 58 0.003 0.... 1.5 OS.S 100.0 7.
IBOS 30 24 37 0.154\) 0 ... 1.5 ".5 100.0 '.2138 30 '5 124 0.7M 0.... 1.5 ".5 100.0 100
2310 30 '7' 245 0.710 O.ogg 1.5 Oa.5 100.0 3'.

~-Aug 10 30 14. 21' 0.1502 0.... IS Sla.5 100.0 ,..
Sonar shut down due to hIgh water flooding COndltiON.1

3O-Aug laOI 30 08 .5 1.046 0.000 1.5 '.5 100.0 13.
2101 30 73 " 1,107 0.000 1.5 Oa.5 1000 14'
2142 10 '7 33 O.StS 0.800 1.5 SlS.S 100.0 '"'30' 30 .,

'OS 0.870 O.SOO 1.5 OS,S 100.0 188

31-Aug '5 30 ., 10' 0.002 0.800 1.5 SlS.5 100.0 I.'
30' 30 '00 n, o.an 0.800 1.5 ".5 100.0 '00
'OS 30 no 12' 0.887 0.800 1.5 Sla.s 100.0 '20

n04 30 n3 217 0.521 0.800 1.5 ".5 100.0 ".n38 10 '0 70 0.571 0.... 1.5 ".5 100.0 240
11517 30 105 .5 1.105 0.... 1.5 SlS.5 100.0 210
2103 30 121 ,., 0.4~ 0.... 1.5 ".5 100.0 '"'307 30 '" 108 0.7215 0 ... 1.5 oa.s 100.0 24'

aI-Sap 5 30 13. '30 0.5g1 0.... 1.5 SlS.5 100.0 '72
301 30 112 21' 0.511 0.... 1.5 Oa.5 100.0 '24
BOI 30 00 337 0.2157 0.... 1.5 Oa.5 100.0 lBO
7'5 15 38 117 0.325 0.... 15 9S.5 100.0 IS'

1102 30 145 308 0.471 0.... '.5 SlS.5 100.0 200
lB07 30 '" 3.7 0.452 0.... 1.5 OS.S 100.0 33'
'20' 30 137 21. 0.1520 O.ogg '.5 ".5 100.0 '7'
231S 30 135 20' 0.... 0.... '.5 ".5 100.0 '70

02-Sap I 30 157 ,.. 0.543 0.... 1.5 OS.5 100.0 314
312 30 17' '.5 0.151t 0.... 1.5 ".5 100.0 3'.
BOS 30 121 210 0.5715 0.... 1.5 9S.5 100.0 '"1103 30 15. 383 0.413 0.... 1.5 9a.5 100,0 31'

IBOl 30 14' 280 0.542 0.... 1.5 gS.5 100,0 ,.,
2114 30 '5' 35. 0.423 0.... 1.5 Oa.5 100,0 30'
2315 30 .,

I" 0.705 0._ 1.5 OS.S 100.0 ,.,
03-Sep 1 30 7. .7 0.a04 O.gog 1.5 OS.5 100.0 158

310 30 .5 103 0.S25 a gOO 1.5 oa.s 100.0 '70
'14 30 101 '07 0.400 0099 1.5 9a.S 100.0 3.'

1104 30 133 357 0.373 0.g09 15 9S.5 100.0 ,..
lS01 30 go 17' 0.553 0.000 15 9S.5 100.0 ".2101 30 137 3BO 0.381 0.... 1.5 oa.s 100,0 '7'
231S 30 "5 100 0.65S O.ogo 1.5 9a,s 100.0 'SO

04-Sep , 30 ". 204 0.1527 0.090 1.5 SIS.S 100.0 ".335 '5 75 153 0.400 o.ogO 1.5 OS.S 100.0 ,.0.,. 30 II • 530 0.223 0.... 1.5 ".5 100.0 '38
1101 30 5. ISO 0.3S13 O.SIog 1.5 ".5 100.0 n.
1303 30 '3 58 0.307 o.gog 1.5 ".5 100.0 '.,BO, 30 55 '84 0.335 0.... 1.5 OS.5 100.0 "0
2t02 30 105 208 0.505 0_ 1.5 liIS.5 too.o 210
'305 30 12' n, 1.0eo 0 ... 1.5 9S,5 100.0 '44

OS-Sap 5 30 115 130 0.SS5 0.... 1.5 OS.5 100.0 '30
321 30 101 20. 0.'" 0.... 1.5 lilS.5 100.0 20'
BOS 30 75 24' 0.307 0.090 1.5 OS.5 100.0 ISO

1101 30 ,.
I" 0.320 0'" 1.5 SIS.S 100.0 .,

lBOl 15 7 I' 0.388 0.009 1.5 oa,s 100.0 "2102 30 ,. 123 0.374 0.... 1.5 oa.5 too.O .,
'30' 30 71 ., O.SM o.09Sl 1.5 ".5 100.0 I"

()(l-Sep , 30 n •• O.77a 0.... 1 5 Oa.5 100.0 IS'
320 30 10. 151 0.715 0.... 15 Oa.5 100.0 21.
"7 30 7. 140 0.se4 0.... 1.5 9a.5 100.0 15.

1107 IS • ,. 0.310 O.gog 1.5 oa.s 100.0 3.
1804 IS • " 0.3154 0.000 15 ".5 100.0 3'
21 OS 30 7. 173 0.43S1 0.... IS SIa.5 100.0 15'
2302 30 .5 I" O.15Sg 0.... 1.5 ".5 \00.0 170

07-Sap , 30 n. I" o.ooa O.lilOO 15 Oa.5 1000 '3'

-contlnued-
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Time Scope Sonar Adjustment Dead Ctng T:)taj Passage Rate
Date S"'rt Duration Count Count Factor" PAR ~ Range Range Range (llShlhour)

330 '8 ,., '58 0.15~ O.gl)g '.S gS.S 100.0 3'S
.25 JO 42 "8 0.32S 0.... l.S OS.S 100.0 8'

1105 ,S 3 .0 0.300 Q.SISISI l.S gS.S '000 "'803 JO 57 '35 0.422 O.g\)g l.S gS.S '000 "'2107 30 .,
'58 O.Jgl Oggg , S SlS.S 100.0 '2'

2317 30 ., 13. 0.i5i52 O.gSlSl I.S SlS.S 100.0 '8'

OS-Sep I JO ., '58 0.500 0.... IS gS.S 100.0 ,..
"8 JO ,.. '0' 0483 0.... , S ".5 100.0 388
830 JO 90 25' 0.357 0.... l.S gS.S 100.0 '80

1102 30 55 '" 0.4215 0.... 1.5 9S.S \00.0 110
11525 30 7. 181 0'09 Oggg IS SlS.S 100.0 "8
2101 30 53 '" 0.434 O.Slgg l.S 9S.S 100.0 108
2315 30 •• 133 0.S19 O.Slgg 1.5 9S.S '000 138

og-Sep '0 30 .5 "8 0.508 O.ggg '5 SlS.S 100.0 ,JO
33S 25 101 ,OB 0.515 O.ggg IS gS.S 100.0 ,.,
80' JO 73 174 0.420 0.... 1.5 gS.S 100.0 ,..

1113 JO ,. 110 0.284 O.gog I.S ge.S 100.0 58
1801 JO ,. ,.. 0.201 0.... 1.5 ".S 100.0 58
2101 JO ,. •• 0.522 O.ggg '.S gS.S 100.0 '8
2315 JO 53 7' 0.7115 0.... 1.5 ge.S 100.0 '08

10-Sep , JO •• "' 0.1505 O.SlgSl IS ".S '000 138". JO 113 272 0.415 O.ggSl IS SlS.S 100.0 22..,. 30 83 205 0.405 O.ggg 1.5 9S.S 100.0 ,..
1101 15 8 25 0.320 0.... IS Sl8.S 100.0 "'809 30 25 75 0.333 OJXJg 1.5 SlS.S 100.0 so
2105 JO ., 71 0.577 0.... l.S Sl8.S '000 82
2J05 JO 115 III 1.0315 O.ggg , S gS.S 100.0 'JO

l1-Sep 3 JO 13. 10' 0.708 0.... IS 9S.S 100.0 '7'
JOS JO 13' 22' 0.585 a g!ilg IS Sle.s 100.0 ,.,
835 25 35 n 0.455 0.9GG IS ge.S tOO.O ..

1114 15 • 35 0.257 0.... IS gs.s 1000 3•
180' JO 80 '7. 0.217 o.ggo l.S oe.5 100.0 '20
21JO JO '8 8. 0.53!il 0.... 1.5 Sle.s 100.0 ••2325 JO "5 ,., 1.021 O.ggSl '.5 gs.s 100.0 '90

12-Sep , JO 90 8. 1.011 0.... IS gS.S \00.0 '80
JOS 30 103 200 0.493 0.... 1.5 SlS.S \00.0 208
.35 25 3' .3 0.3150 0.... IS OS.S 100.0 8'

1110 IS I • 0.250 0.... IS OS.5 100.0 •11504 JO '8 10' 0.26!il Oggg IS Oe.5 1000 S.
2104 JO 81 '" 0.407 0'" I S ge.5 1000 ,.,
22JO 'A •• 70 0986 0999 , S OS.S tOO.O '07
2301 30 "8 17' 0.880 OOgg IS '85 100.0 ,..

13-Sep , 30 108 105 1.029 09gg IS SlS.S too.O 21.
325 2S • 7 ,. 0.077 O.SlSlg IS 9S.S 100.0 ,.,
.25 JO S. '08 0272 0.... IS .8 S 100.0 "'1101 15 8 3' 0.235 O.ggg IS SlS.S 100.0 "'80' 15 5' m 0.1815 0.700 IS 98.5 100.0 21.

11517 JO 138 380 0.383 0.... l.S Sls.S 100.0 27.
2103 JO so 118 0.500 0.... IS SlS.S 100.0 118
2303 JO " 170 0.541 O.9S!SI IS SlS.S 100.0 '8'

14-Sep • 30 ,.. 30. 0.485 0.... IS SlS.S 100.0 ,.2
330 JO 272 .31 0.431 O.Slgg IS 98.5 100.0 5"
80S JO 03 '.2 0.574 O.Slgg 1.5 Qa.5 100.0 18.

1107 30 '5 115 0.301 O.lilGG IS QS.S \00.0 90
'80' JO 215 31' 0.1585 0.... l.S gS.S 100.0 'JO
2113 JO 151 271 0.557 a ggg IS 9S.S 100.0 302
2312 JO ,,, 258 0434 0.... , 5 9S.S 100.0 22'

IS-Sep 2 JO 113 208 0.543 o.!~gg l.S SlS.S 100.0 22.
330 JO •• "0 0.4S7 09S!SI 1.5 08.5 100.0 '28
.32 25 7. 172 0.4SSI O.Slgg l.S lila.S 100.0 '90

1102 JO '2 'A. 0.404 0.... IS 9S.5 100.0 8'
180' JO •• 8' 0.588 O.Slog 1.5 ".5 100.0 "2105 JO 113 28' 0.301 O.gpg IS SlS.5 100.0 22.
2310 30 .2 5.S 0.1153 O.ggO l.S SlS.S 100.0 '8'

10-Sep , 30 03 "' 0.S10 0.... IS 98.5 100.0 18.
330 30 5. 15. 0.35g Q9S!lil IS 98.5 100.0 112
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Time Scope Sonar Adjustment Dead Clng Total P!l.ssago Rate
Dat. Start Duration Count Count Factor' PAR· Rango Rango Rango (tish/hOur)

"0 30 " 130 0.338 0.... I.S 98.5 100.0 58
"08 30 .7 12' 0.549 0.... 1.5 ~8.S 100.0 13'
'OOt 30 '" 300 0.020 0.... 1.5 98.5 \00.0 372
2102 30 17. 400 0.448 0.... 1.5 9a.S \00.0 358
'30' 30 7. 307 0.248 0.... 1.5 98.5 100.0 15'

H-Sep , 30 5' •• 0.553 0.... 1.5 ~a.s 100.0 '0'
305 30 •• ,., 0.203 0.... 1.5 98.5 100.0 '38
030 30 "8 320 0.400 0.... 1.5 9a.S 100.0 '50

"03 30 51 "8 0.432 0.... 1.5 ~8.S 100.0 10'
llS11 30 "7 585 0.388 0.... 1.5 ~8.5 100.0 '54
'830 10 00 117 0.513 0 ... 1.5 98.5 100.0 300
'005 '5 '34 '7' 0.4Be 0.... 1.5 9a.S 100.0 3"
"00 30 •• "S 0.388 0.... I.S ~a.s 100.0 "8
'303 30 '8 8. 0.539 0.... I.S ~a.s 100.0 ••

la-Sep 1 30 S, 107 0.480 0.... 1.5 9a.S 100.0 '0'
303 30 43 '38 0.181 0.... I.S 9a.S 100.0 SO
.20 30 ,. •• 0.4ce 0.... 1.5 9a.S 100.0 5'

"00 15 • 20 0.200 0.... 1.5 9a.5 100.0 1.
100' 30 "7 20. 0.017 0.... 1.5 9a.S 100.0 '5'
2101 30 'S. 380 0.418 0.... I.S ga.5 100.0 318
230' 30 14' '00 O.~eo 0.... I.S ga.s 100.0 '58

l~-Sep 1 30 "8 308 0.4H' 0.... I.S 9a.5 tOO.O ,S.
301 30 IS' 370 0.410 0.... 1.5 ga.S 100.0 308
003 30 '7 '02 0.4151 0.... 1.5 ~8.S 100.0 ••112a 30 5. 88 0.070 0.... 1.5 9a.s \00.0 "8

'003 30 '0' '70 0.... 0.... I.S 9a.s 100.0 812
2101 30 158 18' 0.859 0.... I.S 9a.s 100.0 31.
2319 30 '" 157 0.707 0.... I.S 9a.s 100.0 222

2O-Sep • 30 "8 "2 O.72a 0.... I.S 9a.s 100.0 23.
301 30 88 141 0.1524 0.... 1 S 08.S 100.0 170
035 2S t87 320 0.... 0.... 15 ga.5 100.0 ".1125 30 13. 207 0.1557 0.... 1.5 ga.5 1000 272

tOO. 30 2S1 '70 0.030 0.... 1.5 ga.s 100.0 502
2104 30 .2 '.2 0.47g 0.... I.S 9a.S 100.0 18'
230' 30 .7 225 0.431 0.... 1.5 9a.S 100.0 ,..

21-Sep , 30 .0 250 0.3150 0.... 1.5 9a.5 100.0 '80
302 30 '00 27' O.3eS 0.... 1.5 ga.5 100.0 200
.31 30 121 3'2 0.354 0.... 1.5 .85 100.0 242

\ 105 30 '21 '0' 0.593 0.... 15 9a.5 100.0 242
" 1105 30 103 20' 0505

'007 15 55 '0 1083 0~99 1 5 985 100.0 200
" llro7 15 '5 00 , 100

11522 15 .0 8' 1.071 0 ... 1.5 .85 1000 380
2107 30 154 201 0.7ee 0.... 15 ga.5 100,0 308
2302 30 151 281 0573 0.... 1.5 98.5 100.0 32'

22-Sep , 30 13. ,., 0.574 O.ggg 1.5 98.5 100.0 '78
327 30 153 '00 0.58a 0.... 1.5 9a.S 100.0 300
00' 30 103 '" 0773 0.... 15 .85 100,0 325

1101 50 18. 178 1.045 0.... 1 5 9a.5 100.0 '23
" 1101 50 '00 178 1.124 0.... 15 9a.5 100.0

1208 10 " '5 0.~78 O.BOO 15 ~a.5 100.0 20'
" 120a 10 .. 45 1.022 O.BOO 1.5 .85 100.0

'005 30 135 147 0918 oBOO 15 9a.5 100.0 '70
2101 30 170 42' 0.401 0800 1.5 08.5 1000 3'0
2137 10 35 58 0.eo3 0.9gg 1.5 98.5 100.0 210
'301 30 10' 187 0.545 0 ... 1.5 98.5 1000 20'

23-Sep 1 30 '" 217 0.512 0.... 1.5 9a.5 100.0 22'
301 30 87 14. 0,584 0.... 1.5 ga.5 100.0 17.
.01 30 ". '0' 0.553 0.... 1 5 9a.5 100.0 228

1102 30 135 187 0.727 0.... 1.5 9a.5 100.0 '7'
1428 30 03 S' 1.1157 0.... 1.5 98.5 100.0 120
1001 30 S' 02 0.871 0 ... 15 985 100.0 108

• 11501 30 52 5' 0...,. 09gg 1.5 ~8.5 100 0
2125 30 '00 ". 01527 0 ... 1.5 98.5 100.0 21'
2305 30 115 '14 0.537 0.9GG 1.5 .85 100.0 230

2<l-Sep 35 30 8. 158 05414 0 ... I 5 .85 100.0 172
340 17 • 15 0000 0 ... 15 98.5 100.0 32
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53



Appendix C.l. (page 0 of 0).

Time Scope Sonar AdJustment Dead Clng TOlal Pass.!llge R.!lIte
Cate Start Curallon Count Count Factor I PRR" Range Range RAnge (fishil\our)

.31 30 '8 120 0.372 0 .... '.5 liIa.s 100.0 ••.. 33 30 220 343 0.04' O.l~gg 1.5 liIa.s too.O 440
1833 30 100 140 0.714 O.~SI 1.5 Sla.5 100.0 200
2143 30 128 251 0.510 0 .... l.S liIa.s 100.0 250
2333 30 107 23S 0.455 0.... I., liIa.s 100.0 214

25-Sep • 30 85 12. 0.075 a.liI~ l.S Sla.s 100.0 170
314 30 154 S38 0.260 0.... l.S liIa.s 100.0 308
832 23 ". 520 0.223 o.gglil 1.S liIa.s 100.0 303

1105 30 '31 138 0.Sl4li1 0.... l.S 9a.s 100.0 202
'001 30 '2 .2 0.034 0.... l.S Sla.s 100.0 la'
2115 30 143 50' 0.283 o.gglil 15 Sla.s 100.0 288
2302 30 103 '.S 0.222 0.9glil 15 9a.S 100.0 200

20-Sep , 30 13. .54 0.103 0.... l.S 9a.S 100.0 27.
314 '0 ., 508 0.100 0.... I.' liIa.s 100.0 182
.2. 30 183 '53 0.300 0.... l.S 9a.S 100.0 ".1102 " .83 231 0.700 0.... l.S liIa.s 100.0 300

¥ 1102 " ,., 231 0.639 0.... l.S 08.S 100.0
'00' 30 .7 123 0.545 0.... l.S liIa.s 100.0 ."2112 30 7. 2.' 0.... 0.... l.S 08.S 100.0 150
2301 30 '7 272 0.173 0 .... I., liIa.s 100.0 .,

27-Sep 31 30 ,. 183 0.208 o.gog l.S 9a.S 100.0 7.
330 30 ... .'7 0.181 0.... l.S 9a.S 100.0 238
833 30 ,., .37 0.300 0.... l.S liIa.s 100.0 382

1131 30 12S '.7 0.74Sl 0.... l.S 98.5 100.0 250
'.20 30 .S " 0.114 0.... l.S 9a.5 100.0 130
"20 30 .2 m 0.332 0.... l.S liIa.s 100.0 18'
2320 30 35 '7. 0.073 0.... l.S 9a.S 100.0 70

28-Sep 1 30 42 201 0.209 0.... l.S 9a.S 100.0 8'
33S 25 50 3.7 0.120 0.... l.S liIa.s 100.0 120
70' 30 • 7 ,.. 0.574 0.go9 l.S lila,s 100.0 '"1103 30 lOS 130 MOO 0.... l.S liIa.s 100.0 "a

Total '" 8,752 23.241 48.080 0.483

• The "adjustmenllaetor" is the oscilloscope count divided by sonar count: used to adjust sonar counts.
II Pulse repelltlon rate 01 the sonar counter .!lit start 01 calibration. When the PAR was changed, that change IS reflected In the PRR shown

lor the start 01 the next calibration panod .
.. Visual cahbratlon uSing lower counts.
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Ap~ Co2. Osollosc:cpe data used to cahbnlte U,. U~77-modelBMKix sonar salmon cout.er at It. Sheer1ete AIWf pl'OJea SIte, 1Q05

TIme S""PO Sonar Adjustment Deod Ctng TOI8I Passage RateDa,. Start Duration Count Count Factor PRR Range Range Range (ftstVhour)

la-Aug 120< 32 27 30 0750 0.500 2.' go 112.' 5.
1820 30 33 55 0000 0500 2" go ;2.5 ••1851 • "

31 0_ 0.850 2.' 00 112.5 100
2310 15 • • <.500 0.550 2.' 00 112.5 30

"-Aug 10 to 5 3 '887 0.850 2.' go ;2.5 20
320 to • • 1.125 0.850 2.' 00 ;2.5 30... '5 5 • 1000 0.850 2.5 go 112.. 20

1102 15 • 3 2.000 0.850 2.' 00 112" 24
1832 30 23 •• 1211 0.850 2.5 go 112.5 4.
2103 25 12 • 2.000 0.850 2.5 00 112.5 2.
230' 15 • • 1000 0.550 2.5 00 g2.5 3.

12-Aug 1 15 • • <'000 0.550 25 .. ;5.5 30
320 15 4 4 1000 0.550 2.5 .. .... ••

110< 15 3 2 1500 0.550 2.5 .. .... 12
.80. •• 5 • 0.833 0.550 2.5 .. .... 20
2108 •• 3 2 <.500 0.550 25 .. •• 5 11
2300 I. 4 3 <.333 0.550 2.5 .. ;8.5 15

13-Aug 2 .5 • 4 1500 0.550 2.5 00 .25 24
302 .5 2 2 , 000 0.550 2.' go .2" •
e20 15 5 4 1250 0.550 2" 00 112.5 20

1120 15 1 0 0.550 2.5 00 ;2.5 4
1814 15 7 • 1.1157 0.550 2.5 00 .25 2.
2115 15 3 2 1500 0550 25 go ;2.5 12
2321 15 4 • 0.ee7 0.550 2.0 00 ;20 ,.

14-Aug • 15 10 13 0780 0.550 20 go 112.0 40
314 15 5 3 1007 0.550 20 go 1120 20
.,5 15 5 4 1.250 0.550 20 go .20 20

1101 15 1 1 1000 0.550 2.0 go ;2.0 4
11515 15 0 0 0550 20 00 .20 0
2125

"
4 4 1000 0.550 2.0 go ;2.0 ,.

2JO~ 15 • 7 1143 0.550 20 go 112.0 32

t5-Aug • .5 • • 0880 0.550 20 go 1120 32
4•• 15 • 4 1250 0.550 2.0 go ;2.0 20
.25 30 23 21 t.0;5 0.550 2.0 go 112.0 4'

1130 15 4 4 .000 0.550 2.0 00 ;2.0
"'808 30 27 2. .038 0.550 20 go ;2.0 54

2103 30 .3 11 1182 0.550 20 go 112.0 2.
2311 '5 5 4 1250 0.550 20 go .20 20

t8-Aug 2 15 0 0 0550 2.0 go ;2.0 0
315 15 3 2 1500 0.550 2.0 00 ;2.0 12
800

"
4 3 1333 0550 20 00 ;20 15

753 15 3 4 0750 0550 20 00 ;2.0 12
1101 20 7 • 0875 0.550 20 00 .20 2.
1805 15 • 11 0815 0550 20 00 ;2.0 30
2108 .5 • • 0 ... 0550 20 go .20 32
2301 30 25 31 0808 0.550 20 go ;20

17-Aug 1 30 ,. 23 0.828 0.550 2.0 00 ;20 38
40. 15 10 15 0.007 0.550 2.0 00 .20 40
"0 15 • • 0007 0550 2.0 00 1120 24
845 10 • • 0.750 0.850 2.0 go 112.0 30

1141 •• 35 37 094l!1 0e70 2.' '00 102.5 111
.805 30 33 32 1.031 01570 2.5 '00 102.5 ••2103 15 10 • 1250 0.870 2.5 '00 102.5 40
2301 30 35 31 1.129 01570 2.5 100 102 • 70

la-Aug • 30 2• 2. , 000 a,eto 25 100 102.5 58
315 30 41 37 1108 01570 25 100 102.5 .2
807 30 " 2. 1000 Oe70 2.5 100 102.5 58

110t 30 21 20 1050 0.870 2.5 100 102.5 42
letS 15 • • 1000 0.870 2.5 100 102.5 3.
2102 30 22 21 1,048 Oe70 25 100 102.5 44
2302 30 21 1. 1313 0,e70 25 .00 102 5 42

lSi-Aug 2 " 10 • 1250 0.870 25 100 102 5 40
315 15 10 • 1250 0.e70 2.' 100 102 5 40
800 IS '0 10 1000 0.1570 25 100 1025 40

1101 30 2. 22 1318 01570 25 100 102.5 58
'803 30 33 20 1850 0.870 2.5 '00 1025 ..
•80S 10 10 10 1.000 0.540 25 '00 102.5 80
2108 15 • 11 08t8 0.540 25 '00 102.5 30
2315

"
10 11 0000 0540 25 100 1025 40

-conhnued-
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Appendx C 2. (page 2 of 5)

nme Scope SOOM Adjustment O..d C<n. Total Pa.ssage Rate
Oat. Slart OuratlOf'l Count Count Factor P"" Flango Flango Flango (fishlhour)

20 Aug 3 30 25 '5 ,.., 0540 25 '00 102.5 50
33 '0 11 13 0848 0.470 2.5 '00 102.5 ..

3J8 22 20 25 , a.o 0470 25 '00 102.5 71
020 30 32 20 1231 0470 25 '00 102.5 O.
050 '0 '0 11 0.... 0380 2.5 '00 102.5 00

1101 30 75 00 0.B:l:l 0.380 2.5 '00 102.5 150
lt32 10 22 20 1.100 0440 2.5 '00 102.5 '32
1030 20 5' n O.ee2 0.440 25 '00 102.5 153
'OSO 15 '0 '7 0;41 O~O 25 '00 1025 ..
2103 30 SO 45 1111 O.e40 2.5 '00 102.5 '00
230' 30 3' '8 ,,,. 0.040 25 '00 t02.5 ..
233' 10 '0 '7 0!il41 0450 25 '00 1025 ..

21-Aug 21 30 30 ,. 1.034 0450 2S 8. ;1.S 00
314 30 25 23 , 087 04SO 2.5 .. !ilLS 50
025 30 5' .. 0.7;7 0450 25 .. 88.5 '02
OSS 11 23 23 1000 0550 2.5 80 885 '25

"" 15 10 " 0.B:l:l 0.550 2.5 80 88.5 40

'50' '5 '0 g 1 111 0.550 2.5 80 885 40
2103 30 05 74 0878 0550 25 80 88.5 '30
2321 30 30 34 , 05ll 0550 2.5 70 72.5 72

22-Aug 2 30 28 30 om 0.550 2.5 87 eg.5 Sll
3'0 30 53 48 1,104 0550 25 87 eg.5 '08
0,. 30 eo eo 1000 0550 2.5 87 eg.s '38

lt07 30 '00 '05 0,;52 0550 2.5 87 8;.5 200
'002 30 .7 30 I JOO 0.550 2.5 87 eg.5 ..
'033 '0 '8 '5 , 200 0.450 2.5 87 e!il.5 108
2110 30 '0 40 1150 0450 25 87 8g.5 .2
2310 '5 10 8 1.250 0.450 2.5 87 eg.5 40

23-Aug '0 30 37 34 1.088 0.450 2.5 87 eg.5 7.
320 30 33 33 1000 0450 2.5 87 e9.5 ..
0" 30 30 33 1.0!il1 0.450 2.5 '00 102.5 72

1104 30 78 73 , 088 0450 2.5 '00 102.5 ISll
lelS 30 115 111 0083 0'50 25 '00 102.5 230
2110 30 .. 104 0.;23 0450 2.5 100 102.5 '.2
2305 30 55 sa 0.!il48 0450 25 100 102.5 110

24 -Aug 3 30 07 eo OCl71 0.450 25 '00 102.5 '34
325 30 .g 57 0800 0'50 25 100 1025 ..
033 27 .. .5 1011 04SO 25 100 102.5 213

110S 30 '02 202 0802 °4SO 25 100 1025 324
1138 '0 ,. 20 1000 0500 25 '00 1025 \74
le12 30 '53 "0 0!il22 0500 25 100 102.5 JOO
2125 30 '08 ,og 0!il72 0500 25 '00 102.5 212
2305 30 143 'sll o !ill 7 'J5eo 25 '00 1025 280

25-Aug 5 30 '5 '00 OOSO 0500 2.5 '00 1025 '70
31S 40 120 '57 0822 0500 25 '00 102.5 I.'
01. 30 140 184 0.854 05eo 2.5 '00 102.5 280
'SO '0 53 54 O.~I 0050 2.5 '00 102.5 3"

1102 30 '30 In 0.785 0.e5O 25 '00 1C2.5 27'
1700 30 52 4. 1.oe1 0.550 2.0 00 !il2.0 '0'
2101 30 82 81 1.012 0550 2.0 00 !il2.0 '04
2301 30 '00 .. 1 042 0.550 2.0 00 02.0 200

2e-Aug , 30 '0' g, , 08' 0550 2.0 00 !il2.0 208
3'0 30 7' 70 \,057 0550 2.0 00 !il2,0 140
021 30 .5 '00 0.!il5O 0550 20 00 02.0 '00

1100 30 .7 '0' 0!il33 0550 20 00 !il2.0 Ig.
1700 30 sa 0' 0550 20 00 92.0 "'2101 30 '37 '02 , 343 0550 20 00 !il2.0 27.
2135 '0 27 2B 0084 0500 20 .5 87.0 '"230' 30 120 112 1125 0'40 20 85 '7 ° 252

27-Aug 2 30 '00 '48 looa 0440 20 85 87.0 320
321 30 ,sa 'SO 1,053 0440 20 85 87.0 3'0
025 30 .. 11O OOSS 0440 20 OS 87,0 '88

1101 30 '7 .5 O.Clle 0,440 20 85 870 17.
'000 30 os 11O O,Mll 0440 20 85 870 ,..
2110 30 200 211 0003 0440 20 85 87,0 '"2323 30 1S2 140 1086 0440 20 85 87.0 304

28-Aug 2 30 223 210 l,oe2 0.440 2.0 85 87.0 "0
327 30 ,og '" 0073 0440 20 85 '70 218
020 30 '23 '33 0.;25 0440 20 85 870 24'

-conllnued-
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Appendix C 2. (page 3 of 5).

To.,.. Scope SOMr Aql.8trTW1'1. Dead Clng TotAl Passage Rate
Oot. Stan DuratIOn eo.... Co<r< Factor PRR

Ra_ Ra_ Ra_
(fi_0L<l

1113 30 03 72 0875 0.40 20 85 870 t28
t805 30 • a •• 1043 0550 1 5 100 101.5 oa
210S 30 12. '30 0002 05SO 15 100 1015 258
2320 30 "' 125 0;12 0550 15 100 1015 22a

2S11-Aug • 30 lao ,., 0....2 0550 15 '00 101.5 "'"312 30 240 2.2 0.027 0550 1 5 100 1015 ...
820 30 08 ., 1082 0.550 1.5 '00 101.5 132

lIOS 30 2. 28 1038 0.550 1.5 100 1015 58
1805 30 tOO 08 11315 0.550 1.5 100 101.5 200
2100 30 217 'OS 1,113 05SO 15 100 1015 .,.
2314 30 307 300 1021 0.550 15 100 1015 .7.

3O-Aug '0 30 27. 270 1003 0550 .5 100 101.5 558
320 30 2.' 2ao 1 03Sl 0550 15 100 101.5 582
• 25 30 171 15• 1075 0.550 15 100 lOIS 342

I10J 30 5. 55 OSll82 0.550 15 100 101.5 'OS
11518 30 130 123 1057 0.550 1 5 100 101.5 280
210S 30 17. ,.. 1,041 0.550 1.5 100 1015 352
2310 30 237 234 1,013 0.550 15 100 101.5 .7.

31-Aug 1 30 22. 21a 1.037 05SO 15 '00 1015 '52
315 30 150 103 0.020 0.550 1.5 100 1015 300
82. 30 a5 70 1078 0,550 1.5 '00 '015 170

11 OJ 30 5. 5. , 003 0.550 15 100 1015 I1a
11524 30 .2 a2 1.122 0.550 15 tOO 101.5 18.
2120 30 18. 17. 1.057 0.550 15 100 101.5 308
2310 30 2.7 253 OSll78 0.550 1.5 '00 101.5 •••

aI-sap 1 30 220 2'3 0.go5 0550 15 '00 101.5 .40
320 30 308 304 O.SII2S11 0.550 15 100 101.5 .7.
.11 30 111 107 1.037 0.550 1.5 100 101.5 222

1101 30 loa 203 0.... 0.550 t.5 100 1015 3.2
1814 30 ,., 20J 0.... 0.550 15 100 101.5 3.2
2107 30 •• oo l.oe7 0.550 1.5 100 101.5 ,.2
2320 30 "2 ". 0.;53 0550 \.5 100 101.5 28.

02-Sep 1 30 '30 138 0.... 0.550 15 100 1015 208
401 30 ,so 155 0.... 05SO 15 100 101.5 300
042 30 71 04 l.log 0.550 1.5 100 1015 t'2

1100 30 28 22 1273 0550 1.5 100 101.5 58
11512 30 ao 80 1000 0.550 15 100 1015 '80
2112 30 ,.7 '58 1057 05SO 15 100 101.5 304
2315 30 20S ,gg 1.035 05SO 15 100 101.5 412

03-Sep '0 30 \.. ,ao 1078 0.550 15 100 101.5 388
31. 30 3'5 370 0032 05SO 1 5 100 1015 .oo
.2. 30 88 87 1011 05SO 15 100 101.5 '7.

I10S 30 • • 1000 05SO 15 100 1015 t8
lBOB 30 tOO gg lOla 0550 1 5 100 1015 200
2100 30 '" '58 0802 05SO 1 5 100 1015 282
2310 30 t •• 180 0000 0550 15 100 1015 288

04-Sep !Dld~ QIIn.-~ilv+_Il:utdCII'~. fa l.-l Js.p I 05SO \ 5 100 101.5

OS-Sep 20 30 '01 115 0878 0550 I 5 '00 1015 202
308 30 12. 155 0.832 G.550 15 100 1015 258
308 10 3' 38 0 .... 0550 15 100 1015 204
820 30 •• 40 1.140 01550 \ 5 100 1015 oa

1100 15 • 5 , BOO O.SO 15 100 1015 38
11510 .0 ,.5 20S 0805 O.SO 15 '00 101,5 248
1020 15 •• 75 0.020 0550 15 '00 1015 27.
2107 30 2'2 ,oa 1222 0550 15 '00 101.5 ...
2145 10 83 oo 0022 0550 15 100 lOIS '08
2307 30 t.7 22. 0870 0550 15 100 1015 30.

oe-Sep 10 30 130 132 0.... 0550 15 100 1015 280
302 30 138 152 0008 0550 1.5 tOO 101.5 27.
.20 30 08 70 0.40 0550 15 tOO \015 132

11510 30 128 120 loe7 05SO 15 '00 1015 258
2104 30 252 27t 0.S113t) 05SO 15 100 1015 504
2328 30 2•• 3'0 0885 0,550 15 100 1015 588

07-Sep 5 30 22. 24. QQJg o BOO 15 98.5 100.0 .58
305 30 •• .7 0". OBOO I 5 96.5 100.0 188
.2. 30 143 123 11153 o BOO 1.5 98,5 100.0 288

1200 30 121 .7 1247 O.BOO 15 .85 100.0 242
-continued
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Appendix Co2. (pege 4 of 5)

T.,. S"'PO So<w Adlustmert Ceod Ctng Total Passage Rate
Oat. S,.. """""" Co<n Co<n Fador PRR Range Rango Rango (fisNhOU')

1230 to 50 "" 1,087 0.500 IS 08S 100.0 300
"'0' 30 ,oe .. 1071 0500 I.S 08.S 100.0 2'2
2120 30 2"" 23' , t08 0.500 1.S OS.S 100.0 512
2:lOll 30 1:'. 132 1,053 0.500 IS 08S 100.0 21.

08-Sap 1 30 15. ,.. I.OC7 0.500 1.S ~8.S 100.0 3'.
30' 30 1B •• O.~S 0.500 1.S 08.S 100.0 152
B2S 30 .. 88 00971 0.500 I.S ~8.S 100.0 132

1108 30 .S •• 1.Qe7 0.500 1.S ~a.s 100.0 '00
11520 30 152 110 0.8~4 0.500 1.S ~8.5 100.0 30.
2120 30 200 200 1000 0.500 15 '8.5 100.0 S80
2310 30 13. 154 0.003 0500 1.S •• S 100.0 21•

OD-Sep 10 30 •• •• 1.0se 0500 15 ~8.S 100.0 ,..
305 30 B. .. 1,045 0.500 15 Sl8.5 IOCtO 138
B2' 30 .. .. 1000 0.500 IS 08S 1000 112

1102 30 In 183 0.001 0.500 1.S ~a.5 100.0 354
'800 30 llB 100 1.1 eo 0.500 I.S 08.S 100.0 232
2'20 30 188 151 1.070 0.500 1.S 08.S 1000 338
2:lOll 30 151 188 0.035 0.500 '.S 08.S 100.0 31.

10-S~ 2 30 11. llB 0.083 0.500 '.5 08.S 100,0 22.
320 30 B2 80 • 033 0.500 '.S 08.S 1000 12'
82' 30 110 "' 0.... 0.500 1.S 08.S 100.0 220

1101 30 ,. 88 1.147 0.500 1.5 08S 100.0 '''''1833 30 14. 153 0.07" 0.500 1.S 08.S 100.0 208
2113 30 234 2'. 0.040 0.500 '.S 08.S 100.0 '88
2310 30 100 00 1.1 1 1 o.soo 1.S 08.S 1000 200

l1-Sep 1 30 ., 80 1.088 0500 IS oa.5 100.0 11.
302 30 80 ., OJ~20 0.500 1.S 9a.5 100.0 180
B" 30 "1 lB1 1.024 0.500 1.S oa.5 100.0 3'2

1103 30 11. 100 1.083 0.500 1.S 08.5 100.0 23B
11527 30 t1. tOO 0.942 0500 IS •• S 100.0 358
2117 30 2.' 2'. 1.128 0.500 1.S ~8.5 100.0 •••23115 30 201 2.0 0.... 0.500 1.S 08S 1000 '1'

12-Sep • 30 152 138 1.101 0.500 1.S 08.5 100.0 304
308 30 121 12B 1.008 0.500 • .5 08.5 100.0 254
B20 30 '" ," 0.072 0.500 1.S 08.S 1000 3'.

1101 30 '80 151 11415 0.500 1.S 08.S 1000 sea
'80' 30 B1 58 1.155 0.500 1.S 08.S 100.0 '34
2114 30 22. 222 1.027 0.500 1.S 08.5 100.0 .""2320 30 112 110 1012 0500 15 08.S '000 3"

13-Sep • 30 •• 00 1,044 0500 1.5 08.S 100.0 t88
312 30 '" 138 t 05ll 0500 IS 08S 100.0 288
B20 30 180 I" ogaO 0.500 ,.5 08.S 100.0 sea

1104 30 80 SS 1001 0500 IS 08S 100.0 120
1804 30 12' 11. 1.051 0.500 1.S 08.S 1000 2'.
2115 30 143 13' 1.0157 0.500 IS 08.5 100.0 288
2315 30 110 lBS 1085 0.500 '.S OS.5 100.0 358

14-Sep 20 30 153 152 1.007 0.500 1.S oa.5 100.0 308
310 30 B1 B. 0.;71 0.500 1.S oa.5 100.0 13'
B2. 30 202 11. 1.135 0.500 1.S oa.5 100.0 '0'

1101 30 12 B' 1.043 0.500 1.S oa.5 100.0 14'
180' 30 158 143 1.105 0.500 t.S oa.5 1000 31B
2101 30 ., ,. 1.025 0.500 1.S oa.5 100.0 lB2
230' '0 21 2S 1.080 0.450 1.S oa.5 1000 lB2

15-Sep 2 30 S1 54 lOse 0'50 1.S 08S 1000 11.
315 30 38 38 Lose 0450 IS 08.S 100.0 1B
B20 30 80 13 1.008 0'50 IS 08S 100.0 '80
801 S 44 88 0.1547 0'50 1.5 08.S 1000 S2.
800 '0 50 50 , 000 0800 15 08S 100.0 354

1101 30 .B' '38 11157 0800 15 08S '000 322
11514 30 2'. 2'B 1,014 0.800 IS 08S 100.0 438
2111 30 240 243 0.... 0800 1.S 08S 1000 480
2311 30 240 243 0'" 0800 1.S 08S '000 480

le-sep • 30 210 2BS 10Hl 0800 15 08S 100.0 S'O
320 30 13' '2' , ose 0800 15 •• S 1000 2B2
B2. 30 238 22. , 04' 0800 1.S 08S '000 "B

1108 30 B2 SS I 127 0.800 IS 08S '000 12'
lBOO 30 11. ,'S 1.023 0.800 1.S ~a.s 100.0 358
2105 30 200 2'S 0.083 0.800 1 S '.S 1000 580
2305 30 280 280 0020 0800 1.5 oa5 1000 520

-contlnued-
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Appenm C.2, (page 5 01 5).

TIme Scope Sonar Adjustment Dead Ctng Total Passage Rate
Date Start DuratIOn Count Count Factor PAR Rango Rango Rango (lish/hOu<l

17-Sep S 30 210 230 0.D52 0.000 I.S 08.S 100.0 438
31S 30 112 120 0.033 0000 IS 08S 1000 224

""" 30 '25 1.,. OD1D 0000 15 08.S 100.0 250
1104 30 0- 50 1085 0.000 15 08.S 100.0 128
la1D 30 '31 '20 1 all' 0.000 '.S 08.S too.o 202
2110 30 20S 300 088.3 0.000 15 08.S 100.0 530
2310 30 14S 15. 0.D12 0000 15 08.S too.O 2llO

18-Sep S 30 211 244 0.865 0.000 I.S oa.5 100.0 422
310 30 100 157 10tD 0.000 15 08.S 100.0 320
.'7 30 In 180 0.~7 0.000 I.S 08S 100,0 354

1t21 30 .7 so 11;0 0000 1 S 08.S 100,0 '34
1214 10 14 20 0.700 0550 15 08.S 100.0 .4,... 30 130 '40 0.'" 0000 I.S 08S 100.0 27.
2322 30 204 314 0.841 0000 15 08S 1000 528

lD-Sep • 30 2SO 2SO 0'" 0.700 I.S 08.S tOO.O SI2
327 30 ,,. ,., 0.... 0.700 I.S 08.S 100.0 258.,. 30 S• 58 1.017 0.700 I.S 08.S 100.0 118
710 15 33 3S O.D43 0.700 1.S DS.5 100.0 13'

1108 30 78 7S 1.040 0.700 I.S 08.S 100.0 ISO
1835 30 173 185 t.048 0.700 I.S 08.S 100.0 34.
2108 30 312 ,.. 1.043 0.700 I.S 08.S 100.0 .24
2317 30 ,.2 '82 1.035 0.700 15 08S 100.0 584

2O-Sep 12 30 220 215 , 085 0,700 15 08S 100.0 ...
328 30 130 128 1078 0,700 15 08.S 100.0 27•.,. 30 123 118 , 042 0.700 15 08.S lOCI.O '40

1111 30 53 53 , 000 0700 I.S 1:18.5 100.0 108
1alD 30 n 70 l.100 0.700 15 08.S 100.0 154
2103 30 243 '02 , 203 0.700 15 1:18.5 100.0 48.
2134 10 73 .8 1.074 0.000 1.5 1:18.5 100.0 430
2302 30 33. 330 1027 0000 1 S 1:18.5 100.0 .78

21-Sep 15 30 330 335 1.003 0000 I.S 08.5 100.0 872
3'0 30 230 I.' 1.204 0000 15 08.5 100.0 ...
343 10 7. 83 ODHI 0.500 I.S 08.S 100,0 ....,. 30 '40 '53 0.D15 0.500 15 08.S 100.0 280

1102 30 235 237 OJXJ2 0500 I.S 08.5 100.0 470,- 30 118 140 0843 0.000 15 08.S 100,0 238
'835 10 20 20 1000 0.000 15 08.S 100.0 'SO
2110 30 223 22S 0'" 0000 15 08S 100.0 44.
2310 30 202 204 0_ 0.000 I.S 08.S 100.0 404

22-Sep S 30 'SO '00 0030 0000 15 08S 100.0 300
300 30 130 144 OQ03 0.000 15 08S 1000 200
.27 30 '83 .82 1005 0000 15 08S 1000 308

1111 30 •• 58 1 '00 0000 , 5 085 '000 '30
1143 '0 3' 37 0885 0550 15 08S '000 I.'
1007 30 ,.5 274 0.712 0.550 I.S 08S 100,0 300
2123 30 108 220 080' 0550 15 085 100.0 3112
23'0 30 '58 180 0.035 0550 15 08.5 100.0 31.

23-Sep 10 30 '00 108 08115 0.550 1.5 08.5 100.0 320
4. 10 48 55 0.S73 o.asa '.5 gS.5 100.0 288

3,. 30 130 ,SO 0.go7 o.asa 1.5 08.S 100.0 272
.20 30 .. .. .000 O.osa 1.5 085 100.0 '08

1108 30 83 8. 0033 0.050 15 085 1000 ,eo
100' 30 85 80 1232 0850 15 085 1000 170
'834 10 22 20 1,100 0550 .5 085 100.0 132
2110 30 'S' '311 1080 0550 • S 08S 100.0 302
2315 30 '85 '8' 0007 0550 15 08S 100.0 330

24-Sep '0 30 100 178 08gg 0550 I.S 08S 1000 320
3,. 30 I1S 120 O.D58 05SO 15 .85 100.0 '30
.'8 30 .23 '00 1 128 0.550 I.S .8 S 1000 24.

\125 30 5' 51 '.020 0.550 15 08.S 100.0 104

'00' 30 ". 'OS , 105 OSSO .5 .85 100.0 '3'
2107 30 '08 100 OD72 0550 15 .8S 1000 212
2305 30 185 157 IOS1 o 5SO 1 5 085 1000 330

2S-Sep • 30 188 100 , 044 0550 15 08S 1000 37.
320 30 130 154 0 ... 05SO 15 08S 100.0 27.
.27 30 .41 133 1.080 0550 I.S 08S 100.0 '8'

Total 340 8.883 35.0se 35.308 Oggl
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AppendDt C.3. OsCillOSCOpe data used to calibrate the 1;n- model Bendx sonar salmon counter at the Sheeniek RIVer profeCt site, 1ggc.

TIme Scope 5""", A~ustment 0... Clog Total Passage F1ate
Date Stan DurabOn Count Count Factor PRR Range Range Range (fuhlhou<j

3O-Jul 230S 2S 27 50 0.540 0.400 1 S .. 100,5 OS
2345 10 7 • l.Hl7 0.700 1.S .. 100,5 '2

31-Jul .20 IS • S O.BOO 0700 1.S .. 100.5 1.
1123 10 1 I '000 0.700 1.S .. 100.5 •lel0 IS 1 0 0700 1.S .. 1005 •
20'5 ,S 1 0 0.700 I.S .. 100.5 •
2315 30 .. sa 0.7Be 0.700 1.S .. 1005 ..
2345 10 " 0 1 sse o BOO 1 S .. 100,5 ..

01-Aug 2S 30 12 12 1000 0.750 1.S .. 100.5 ..,.. 30 21 21 1000 0.750 1.S .. 1005 ..
.,S 30 27 57 0.474 0,750 1 S .. 100.5 ..... 10 S S , 000 0.000 1.S .. 100.5 30

1100 ,S 0 0 0.000 •• .. 100.5 0
lBOO IS 2 2 1.000 0.000 'S .. lOCl.S •2110 IS 7 7 1000 0000 1.S .. 100.5 2.
230S IS • • 1.000 0.000 1.S .. 100.5 1.

02-Aug 3S IS S 10 0.500 0.000 I.S .. l00S 20
310 IS 7 • 0.875 0.000 'S .. 1005 2•
• 20 30 .. " 1.024 0.000 1.S .. 100.5 ..

1110 IS S • 0.000 1.S .. 100.5 20
1800 IS 1 2 0500 0.000 1.S .. 100,5 •

OJ-Aug

] -, So",,, .hUl down duo to h,gh ..t", condrt,on.04-Aug

OS-Aug

De-Aug S IS 7 S 1,400 0.571 'S .. 100.5 2.
330 IS • 3 1.3.33 0.571 1.S 00 100.5 1.
830 IS S • 1.250 0.571 1.S .. 100.5 20

1100 IS 10 12 0.833 0.571 1.S .. 100.5 '0
'.20 IS S • OS33 0.571 1.S .. 100.5 20
2115 IS 3 • 0.750 0.571 1.5 .. 100.5 12
231S IS S S 1.000 0.571 1.5 .. 100.5 20

07-Aug IS 'S • • 0"7 0.571 I.S .. 1005 I.
3tO tS 7 0 O.ns 0.571 1.S .. 1005 2.... 'S 7 0 O.ns 0.571 1.S .. 100,5 2.

1110 tS • 7 1143 0.571 1.S .. 100,5 32
1800 30 .. 2S o 0110 057\ , S .. 100,5 ..
2115 IS S 7 0.714 0571 1 S .. lQOS 20
2305 30 3t " 0;12 0571 'S .. lQOS .2

OS-Aug S 30 .. '0 0,725 057' 1 S .. l00S S.
'0 10 23 30 0,7157 O.esc 'S .. 1005 t38

305 30 " 38 0.S;5 O.esc 'S .. 100.5 dO... 30 .. 30 0.8015 O.esc I.' .. 100.5 sa
1125 IS 0 10 0000 0.1550 1 S .. tOO.5 30
1800 30 30 " 0 ..2 oesc 'S .. 100,5 80
2115 ,S S 7 0.714 O.esc •• .. 1005 20
230S tS 7 S "00 O.esc 'S .. 1005 2.

og-Aug IS 30 .. 30 0.8015 0,e5O 1 S .. lOllS sa
31S 30 t7 t7 1.000 0.1550 1.S .. 100.5 "032 " 7 • OS75 01550 IS .. 'OOS 2.

1130 IS • 7 0857 o esc t S .. 100,5 ..
''', 'S 0 11 aSI8 0.1550 1 S .. 1005 3.
2110 30 2' .. 0.533 O.esc 1.S .. l00S ••
230S IS • 10 O.BOO o esc IS .. 1005 32

10-Aug S IS 7 • 0.S75 O.esc 1.S .. 10(l5 2.
320 IS 0 11 0.S18 0.1550 1 S .. 1005 3.
.to 30 2. 3S 0.800 o.esa 1 S .. 100.5 sa

1100 IS • 7 1,143 0.1550 'S .. 100.5 32
1800 IS 1 I 1000 0.50 1 S .. 100.5 •
2120 30 23 22 t 045 O.esc I.S .. 100.5 ••
2310 30 t7 20 0.850 0.1550 1 S .. 100.5 34

ll-Aug 1 tS • 0 oas; 01550 1 S .. l00S 32
33S ,S 7 0 on. 0.1550 1 S .. 100.5 2.

.'0 30 2S 33 0758 0.1550 IS .. 100.5 50
1105 IS 2 3 015157 01550 IS 00 100.5 •
180S IS I 1 1000 0.1550 I.S .. 100.5 •

-conlinued-
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Appttncix C.3. (page 2 01 e).

nme Scope Sonar Aqustment Dead Ctng Total Passage Rate
Dot. Stan DunlllOn Count Count Faclor PAA Rongo Rongo Rongo (fi.hjhou~

210S 15 • • 1000 0050 15 oo t005 ""2315 15 8 7 1,143 0050 15 oo 100.5 32

12-Aug 1 15 • • 1000 01550 15 oo '00 5 ""330 15 8 8 1 000 0050 1 5 oo 1005 2'
815 15 8 8 1000 0.1550 15 oo tOO,5 "1110 15 3 2 1500 0050 15 oo 100.5 12

1700 15 0 0 oeso 15 oo 100.5 0
2130 15 0 , 0.000 0050 15 oo 100.5 0
2315 15 8 8 1333 0050 15 oo 1005 32

13-Aug 1 15 5 , , 250 0050 15 oo 100.5 20
330 15 • '0 0000 0050 15 oo 100.5 ""8.. 30 27 30 0000 0050 15 oo 100.5 54

11 OS 15 0 0 0050 15 oo 100.5 0
1805 15 0 0 0.1550 15 oo 100.5 0
2130 15 2 0 0.l55O 15 oo 100.5 8
2315 15 7 7 1000 0.050 15 oo tOO.5 28

14-Aug 1 30 85 tOO 0850 0850 15 oo 1005 170
330 '0 '" 157 0822 0050 15 oo 100.5 '04
8" 30 140 '84 0.854 0.050 15 oo 1005 280

11 OS 10 53 54 O.WIt 0,1550 15 oo 100.5 318
1805 30 13. 177 0.785 01550 15 oo 100.5 278
2115 30 52 ,. 1.0151 0.050 15 oo 100.5 10'
2320 30 82 81 1.012 0.l55O 15 oo 100.5 la'

lS-Aug '5 30 "" 34 10S~ 0.1550 15 oo 1005 72
3" 30 3. " 0.... 0.1550 15 oo tOO.S 70
830 15 3 3 1000 0.050 15 oo tOO.S 12

1100 15 I 0 0.1550 15 •• tOO.S ,
1005 15 , , 1.000 0.850 1.5 oo tOO.S 'a
2'30 15 8 • 0.88~ 0.1550 15 oo tOO.S 32
2310 30 '2 '8 0875 oeso 15 oo 100.5 8'

le-Aug 1 30 '5 51 0.882 o.esa 1 5 oo 100.5 00
3" 30 '8 51 0.g4t 0850 15 oo tOO.5 ..
805 t5 2 1 2.000 0050 , 5 oo 100.5 8

1105 15 , 2 2.000 0.lI5O 15 oo 100.5 10
1830 15 0 0 0.1550 15 oo 100.5 0
2115 t5 8 , O.88Q O15SO 15 oo 100.5 32
2330 "

, 11 0818 0050 I 5 oo 100.5 ""
17-Aug oo 30 22 25 0.880 O.15SO 15 oo 1005 "315 30 '5 58 o.ne 0050 15 oo 100 5 00

345 10 a , O,88g on5 15 oo 100.5 'a
815 15 2 2 1000 on5 15 oo 1005 a

1125 15 5 to 0.500 ons 15 oo '00 5 20
1830 15 0 0 0.n5 15 oo 1005 0
2115 15 , , 1000 on5 15 oo 1005 10
230S 30 8' 50 1,034 on5 15 oo 1005 '22

18-Aug t5 30 38 30 OQ74 0.n5 , 5 oo 100.5 70
30S 30 '" 50 0800 on5 15 oo 100,5 80
33S '0 8 7 l.143 0825 15 oo 100.5 ..
84' t5 8 10 0800 0825 15 oo 100.5 32

1100 15 0 0 0.825 15 oo '005 0
,_

IS 2 1 2000 0825 15 oo 100.5 8
2110 15 , , 1000 0825 t5 oo '00 5 10
2310 30 51 55 OQ27 0825 , 5 oo 1005 102

IQ-Aug , 30 30 '0 0.;75 0825 15 oo tOO.5 78
310 30 " " OOSO 0825 15 oo 100.5 '"84' 15 0 0 0825 1 5 oo 100.5 0

1100 15 0 0 0.825 15 oo 100,5 0
'000 15 0 0 0825 , 5 oo 100 5 0
210S 15 , 1 1.000 0825 , 5 oo 1005 ,
2310 30 52 55 Og45 0.825 t5 oo 100.5 10'

2O-Aug 310 30 85 100 0.850 0825 15 oo tOO.5 170
340 10 oo 30 0087 0000 15 oo 100.5 174
8.. 30 20 28 o.g;zg 0.000 15 oo '005 52

t110 15 0 0 0000 15 oo '00 5 0
H515 15 2 2 1.000 0000 15 oo 1005 8
2t05 30 31 35 0.... 0000 t5 oo '00 5 02
2305 30 '0 43 0;30 0000 15 oo 1005 80

-COnllnl.lQd-
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APJ*1cb C 3. (page 3 01 8).

Time Sco,", So,,", Adjustment O_d Clng Total Passage Rate
Oal. S..n Durauon Count Count Factor PAR ""nge ""nge Range (lIshlhowj

340 '0 7 8 0875 0.... '5 go 100.5 '2
030 '5 • • '000 0.... '5 go 100.5 ,.

11\5 '5 0 0 0.... '5 go 100.5 0
'820 '5 8 • , 500 0.... '5 •• 100.5 2'
2'30 15 7 5 1.400 0.... '5 go 100.5 2.
2320 30 33 43 0.7fJ7 0.... '.5 .. 100.5 ..

21-Aug 830 '5 3 • 0.750 0.... , 5 •• 100.5 12
1130 '5 3 3 '000 0.... '5 •• 100.5 '2
lfJ25 '5 2 , 2.000 0.... '.5 .. 100.5 •2'00 '5 • 8 1.125 0.... '5 •• 100.5 38
2320 30 •• '14 0.825 0 ... , 5 go 100.5 ,..

22-Aug 330 '5 • 11 0.818 0.... '5 .. 100.5 ,.
820 30 ." 87 0.400 0.... 1 5 go tOO.5 80

1115 '5 0 0 0 ... , 5 .. 100.5 0
'800 15 5 5 1.000 0.... 15 .. 100.5 20
2tl0 30 8' 55 \.lQg 0.... '5 .. 100.5 '22
2330 30 '32 .3 14tg 0.... , 5 go tOO.5 204

23-Aug '00 10 5' '2 1.2t4 0.850 '5 go 100.5 300
320 30 = '50 1.1gs 0.800 '5 go 100.5 '04
'00 10 85 01 , 088 0850 '5 .. 100.5 300
030 30 50 7' 0.e7fJ 0.850 '5 .. 100.5 '00
7'0 '0 '2 14 0857 0.750 '5 .. 100.5 72

1120 30 258 201 0.887 0.750 '5 .. 100.5 5"
'800 30 00 7' 0.030 0.750 1.5 go 100.5 '32
2'20 30 5n 0" O.~t 0.750 '5 go 100.5 1154
2300 30 728 50' 0.ga5 0.750 '5 go 100.5 1458

24-Aug 320 30 222 3.2 0.'" 0.750 '5 •• 100.5 .44
'00 '0 11 '0 1.100 0.g5O 1.5 go 100.5 ..
030 30 '58 '5' 1.0415 0.g5O '.5 .. 100.5 "0

1145 30 320 27' 1 214 0.050 \ 5 go tOO.5 058
'220 8 142 '00 1420 0.880 , 5 go tOO.5 1085
'800 30 57 50 1.140 0700 , 5 go tOO.5 '14
2'20 30 257 272 0.~5 0700 \ 5 .. tOO.5 514
23'0 30 244 304 0803 0.700 15 .. tOO.5 488
23'0 '0 .. 55 1073 0.800 \ 5 go 100.5 354

25-Aug 320 30 ,.. 2'8 0.e7g 0.800 15 go 100.5 208
'00 10 22 20 0.75'1 0 ... 15 go tOO.5 '32
820 30 ,,. 118 1.153 0 ... '5 go 100.5 272

1120 30 8.. 551 I 2t2 0 ... '5 .. 100.5 '338
'200 5 .. 83 '080 0.000 '5 .. '005 '058
'805 30 '14 ,.. ono 0.000 IS •• 100.5 22.
2'00 30 '32 '35 0.g78 Og5O '5 go '005 204
2320 30 2'8 228 0.g47 0.g5O , 5 go 100.5 432

2e-Aug 320 30 110 148 0.743 0.g5O '5 go 100.5 220
'00 '0 20 '0 0.030 0.... , 5 go 100.5 '7'
820 30 8' 57 1.070 0 ... 1.5 •• 1005 122

1100 15 0 0 0.... 1.5 go 100.5 0
1705 30 77 85 0.008 0.... '5 •• 100.5 '5'
2'00 30 '80 '0. t.oes O.ggg 1.5 •• 100.5 300
2320 30 117 '2' 0.g44 0.... '5 go 100.5 23'

27-Aug 344 15 • '0 0.000 0 ... '5 go 100.5 ,.
800 30 '5 58 0804 0 ... IS •• 100.5 00

1100 30 17 27 0.830 0 ... '5 go 100.5 3'
1800 '5 5 3 '857 0.... '5 go tOO.5 20
2120 30 8.' 878 1024 0 ... \.5 go 10elS '388
2320 30 244 272 0007 0 ... \ 5 go 1005 '85

28-Aug 300 30 338 708 0.475 0 ... '5 go 100.5 072
0'0 30 140 '82 0.7eg 0 ... '5 go '005 280

1120 30 73 '2' 0803 0.... '5 go '005 \48
'805 30 '30 140 08ga 0 ... 15 go 100.5 280
2'20 30 280 22' 1.2e7 0.... , 5 go 1005 580
2200 10 go 20 3310 0.850 '5 •• 1005 570
2320 30 8" 740 1.100 0850 , 5 •• 100.5 11528

29-Aug 300 30 500 5'7 Oge7 0.850 15 go 100.5 1000
020 30 07 8' 0.7ga 0850 I 5 go t005 13'
700 '0 8. .. 1.015 0.... \ 5 go '005 41.
110 30 7. 70 0.!H4 0.... 15 go 100.5 148

1700 30 '00 83 \.205 0 ... 1.5 •• 100.5 200
-continued
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Time Scope Sonar Adjustment Dead Ctng Total Passage Rate
Date S'M DUr8tlon Count Count Factor PRR Rango Rango Range (!iShthour)

1740 10 40 43 O.gJO 0.650 1 5 go 100,5 240
21'" 30 432 430 0.~4 0.8SO 1.5 go 100 5 8.4
2300 30 430 300 1.103 0.650 1.5 go 100.5 800

3Q-Aug 300 30 3.0 350 1.02S1 0.8SO 1.5 go 100.5 720
000 30 102 152 t.2a3 0850 1.5 go 100.5 384
030 10 75 70 1.071 0.7SO 1.5 go l00.S 450

1100 30 443 403 0.8gg 0.7SO 1.5 go 100.5 88<5,.'" 30 05 118 0.551 0,7SO 1.5 go 100.5 130
1700 10 15 10 0.78g 0.6SO 1.5 go 100.5 00
2100 30 8<l3 .,8 1.03g 0.850 1.5 .. 100.5 1320
2305 30 11. 111 1.045 0.8SO 1.5 O. 100.5 232

31-Aug 300 30 30 30 0.g23 0.8SO 15 go 100.5 72
030 15 7 0 0.778 0.850 1.5 00 lOO.S 28

1115 30 00 73 0.822 0.850 2.0 go 101.0 120
1145 10 • 10 0.000 0.995 2.0 go 101.0 54
1000 30 110 107 1.028 O.gSO 1.5 00 100.5 220
2100 30 454 353 1.280 O.gSO 1.5 go 100.5 008
2130 '0 122 115 l.OtU 0.800 1.5 go 100.5 732
2300 30 254 200 O.g77 0.800 1.5 go lOO.S 508

Ol-Sep 231S 30 411 400 1.005 0.800 1.5 go 100.5 822

02-Sep 300 30 32 .3 0.508 0.800 1.5 00 100.5 .4
330 '0 10 1. 1.188 O.gSO 1.5 00 100.5 114.'" 30 08 72 0.g44 O.gSO 1.5 go 100.5 13.

1115 30 80 OS 0.g37 O.gsa 1.5 go 100.5 178
'000 30 08 " 1.On 0.950 1.5 go 100.5 190
2120 30 108 181 1.OQ4 O.gsa 1.5 go 100.5 300
2312 30 105 140 1.242 O.gsa 1.5 go 100.5 370
2345 7 4. 38 1.211 0.000 1.5 .. 100.5 304

03-Sep 3'" 30 '" 3. 0.800 0.6SC 1.5 go 100.5 58
.20 30 178 107 0.;04 0.8SC 1.5 .. 100.5 358

1110 15 3 2 1.500 0.6sa 15 go 100.5 12
1453 • 34 37 O.gl!il 0.8SC 1.5 go 100.5 340
'030 20 04 111 0.847 0.850 1.5 go 100.5 282
2114 30 152 ,.4 0.g27 0.850 1.5 go 100.5 304
2300 30 253 250 o.gn 0.850 15 go 100.5 508

04-Sep 300 30 82 87 0.liM3 0.850 '.5 .. 100.5 ,.4.'" 30 170 108 0.859 0850 1.5 go 1005 340
700 • 22 22 1.000 0.850 1.5 •• 100.5 220

1100 15 11 0 1.222 0.g5O 1.5 go 100.5 44
1000 15 0 11 0.8\8 0.9sa 1.5 .. 100.5 3.
21'" 30 151 140 107g O.gsa 15 .. 1005 302
2300 30 .3 .0 1.0sa O.gsa 15 go 100.5 12.

OS-Sep 330 15 8 10 0.600 a.gsa 15 go 100.5 32.'" 30 100 123 0.880 a.gsa 1.5 go 100.5 218
1100 15 2 2 1000 0.g5O 1.5 go 100.5 8
1005 30 147 154 O.g55 OJ~~50 1.5 go 100.5 "'4
2110 30 274 257 1.088 0.g5O , 5 go 100.5 548
23'" 30 408 402 \,015 0.g5O 1.5 go 100.5 81.

OO-Sep 320 30 3'. 33. 0.940 O.gsa 1.5 go 100.5 .32.'" 30 145 ,.4 0.884 O,gsa 1.5 00 100.5 2llO
1115 30 .2 71 0.873 O.gsa 1.5 go 100 5 124
'005 30 48 47 1.021 o.gsa 1.5 go 1005 go
2100 30 200 201 1.040 a gsa 15 .0 100.5 418
23'" 30 175 108 0.884 0.g5O 15 go 100.5 350

07-Sep 310 30 202 223 0.000 o.gSO 15 go 100 5 404

.'" 30 51 5. O.gll o.gSO 1.5 go l00.S 102
1110 30 78 77 1013 O.gsa 1.5 go 100 5 158
'.20 30 04 124 0.758 O.gSC 15 go 1005 188
2110 30 234 247 a g47 o.ggg 15 go 100.5 408
2305 30 88 O. 0.g17 0.... 15 go 1005 17.

08-Sep 315 15 5 5 1000 O.SI~ 15 00 1005 20

.'" 30 84 8. o.Sln o.ggg 1.5 go lOO.S '.8
1100 30 21 27 0.778 0.... 15 go 100.5 42
'000 30 ,.. 133 1248 0.... 1.5 go 100.5 332

'''' '0 .3 72 0.875 0.000 1.5 go 100.5 378
2115 30 .4 .2 1.032 0.000 15 go 100.5 128
2320 30 40 .0 0.007 0000 , 5 go 1005 80

- conttnued-
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Tome Scope Sona< Aqustment Dead etng T.... Passage RIlle
Dete Ste" Ouralton Counl Count Factor PRR Range Range Range (fishlhour)

OO-Sep 315 '5 • 18 0500 -)ggg 15 .. 100.5 3<5
BOO 30 '22 lBl 0.758 0 ... 15 .. 100.5 2"

1100 .5 5 8 O.e25 0.... 15 .. 1005 20
lela 30 118 104 t 135 .JQ9g 15 .. 1005 23<l
2110 30 go " 1.088 O.ggg 15 .. 100.5 108
2250 30 n2 782 0.ga7 0.... 15 .. 100.5 1544

l1-Sap 300 30 58 74 0.784 O.ggg 15 .. 100.5 liB
B" 30 300 383 0.783 0.... 1.5 •• 100.5 BOO

1105 30 48 5. 0.814 0 ... 1 5 go 100.5 'B
le15 30 50S SIB 0.g75 0 ... 1 5 go 100.5 '008
2120 30 n 70 1100 0 ... 15 go 100.5 154
2315 30 .3 125 0.744 0.... 15 go 100.5 180

12-Sep 300 30 so 110 0.455 0 ... 1.5 .. 1005 tOO
805 30 20B 2B4 0788 0 ... 15 go 100.5 4'B

1110 30 31 57 0.544 0 ... 15 .. 100.5 B2
lela 30 220 237 0 ... 0 ... 15 go 100,5 458
2120 30 4B .. 0058 0 ... 15 go 1005 .2
23.. 30 '2 'SO Oe13 0 ... 15 go 1005 .84

13-Sep 300 30 30 40 0750 ,... 15 go 100,5 80
B" 30 288 390 0722 0 ... 1 5 go 1005 57B

1205 30 52 57 Ogl2 0 ... • 5 go 100.5 104
1805 30 280 280 1.100 0 ... 15 go 100.5 572
2100 30 120 '28 0,g52 0 ... 15 go 1005 240
23.. 30 88 '28 OBOB 0 ... 15 go 1005 17B

14-Sep 300 30 80 88 0.882 0.... 15 go 100.5 120
845 30 154 225 0.e84 0.... t.5 go 100.5 308

1110 30 58 5' 0.083 0.... IS go 100.5 liB
tB20 30 210 217 O.ges O.ggg 1.5 go 100.5 420
2'20 30 os 200 0.400 0.... IS go 100.5 108
23" 30 52 .8 0.531 0 ... 1.5 go 100.5 '04

IS-Sap 315 30 80 140 O.42Q 0 ... 1.5 .. 100 5 120
B" 30 80 so 0750 0 ... 1 5 .. 100 5 120

1110 15 • lB 0583 0 ... 15 .. 100 5 3<5
1805 IS 7 B l.le7 0 ... 15 .. 1005 28
21 .. 30 B' Bt 1.131 0 .... 15 .. 1005 138
2310 30 40 44 OllOO 0 ... t 5 .. .005 so

Ie-sap 305 30 3<5 .. 0.818 0 ... 15 .. 1005 72
B" 30 132 102 0 ... 0 ... IS .. 100.5 284

1120 30 83 110 0,755 0 ... 15 .. 1005 '80
,elO 30 288 283 1018 0'" 15 .. 1005 57B
2100 30 330 20B t 138 ~.ggg 15 .. 100.5 B78
2310 30 43B 410 1.083 0 ... 15 go 1005 872

17-Sep 320 30 172 188 Ogl5 0'" 15 .. 100.5 344
B" 30 .05 101 1040 0 ... 15 .. 100.5 210

" 15 30 .2 87 1.057 Oggg 15 .. 100.5 '84
1805 30 532 400 1088 O.ggg 15 .. 100.5 1084
2110 30 88 58 1 172 O.ggg 1.5 .. 1005 13<5
2315 30 155 218 0.711 0.711 t.5 •• 100.5 310

18-Sep 3" 30 180 100 O-,Hg 0 ... 15 •• 100.5 372
B" 30 225 272 0827 0 ... IS .. '005 4SO

1120 30 03 03 1000 0 ... t 5 .. .005 180
,elO 30 275 285 1.038 0'" t 5 .. 100.5 5SO
2113 30 B3 B4 0 ... 0 ... t 5 .. 100.5 128
2315 30 280 227 l2BO 0 ... 15 .. 100.5 572
2347 10 128 107 1 178 08" 15 .. 1005 758

19-5ap 3" 30 84 70 1200 '8" 15 .. 100.5 '88
405 to 28 27 1037 0800 15 .. 1005 .88
820 30 .53 1'2 10n 0800 15 .. 100.5 JOB

1115 30 .45 13<5 t OBB o BOO IS .. 100.5 200
1BOO 30 3<lB 372 0 ... o BOO 15 .. 100.5 73<5
2100 30 "' 110 """ o BOO 15 .. 100,5 23B
2320 30 114 402 0284 0 ... 15 .. 1005 228

2O-Sap 1 t5 17 15 • ,33 0 ... 15 .. 100,5 88
3.. 30 34 3<5 Og44 0 ... IS .. 100.5 B8
B20 30 115 118 o g75 0 .... 15 .. 100.5 230

1105 30 liB t17 Ogg, 0 ... IS •• 100.5 232
IBOO 30 344 304 1 132 Qggg 15 .. 100.5 ...

-conllnUBd-
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Time Scope Sonar Adjustment Dead Ctng Total Passe.ge Re.te
De.te 8''''' Dure.tlon Count Count Factor PRR Range Range Rang. (fish/hour)

2115 30 '0' "0 0.g18 O.l~gg 1.5 •• 100.5 202
2305 20 ., ", 0.771 O.ggg 1.5 .. 100.5 273

21-Sep 4'0 30 38 31 1.12Q 0.... 15 .. 100.5 70... 30 '40 '00 0.875 0.... 2.5 .. 101.5 280
1115 30 'as I," O.gaS O.gs;g 2.5 go 101.5 2'0
'005 30 314 32' 0.g78 O.ggg 2.5 .. 101.5 '2'
2'" 30 58 72 0.8OIl e.ggg 2.5 .. 101.5 ".2305 30 .2 .. 0.g3g O.ggg 2.5 .. 101.5 '24

22-Sep 3" 30 32 .0 0.833 0.... 2.5 .. 101.5 '4... 30 "0 134 0.821 O.ggg 2.5 .. 101.5 220
"20 30 43 '4 0.1572 0.... 2.5 •• 101.5 ..
'000 30 03 7' 0.887 0.... 2.5 go 101.5 '2'
2110 30 •• '20 0.575 O.ggg 2.5 •• 101.5 '38

23-Sep I 30 82 178 0.348 a.ggg 2.8 go 101.5 '24
310 30 50 70 0.1558 0.... 2.5 go 101.5 '00
700 30 171 230 0.725 0.... 2.5 go 101.5 342

"00 30 70 ., o.ne a.ggg 2.5 go 101.5 '52
'005 30 20. 25. 0.7gS 0.... 2.5 go 101.5 4'2
2'" 30 os la. 0.527 0.... 2.5 .. 101.5 ,..

24-Sep 700 30 '07 '"a o.eeg o.ggg 2.5 go 101.5 2"

Total 352 8.337 33.4715 315,340 0.021
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AP1*'cb CA. OsCilloscope data used to cahbretelhe 1gas-model', Ig78-mod&! -, and' 017 -model Bena.. sonar salmon counters
at the Sheenjek AMH' prqect site, IGG7.

Tome Scope SON' A~slmenl Deod Ctng Total Passage Rate
0.•• Slart Duration Counl Count FactOf' PRR RAnge RAnge RAnge (tishlhour)

,O-Aug· llS7 • 30 12 2' 0.500 0.250 2.0 00 !il2.0 2'
, '44· 'S 2 2 1000 0.350 2.0 00 !il2,0 8
HI'O a IS 0 I 0350 20 00 020 0
2208 • 10 1 S 0.200 0.350 20 00 02.0 8
2330 • 15 • 17 0.52; 0.350 2.0 00 02.0 ""

II-Aug· 35' 10 1 , 1000 0.800 2.0 00 !il2.0 8
801 • IS 2 2 1.000 0.800 2.0 00 !il2.0 8

,42e a 'S I 0 0.800 2.0 00 !il2.0 •
2245' '0 , 1 1.000 0.800 20 00 02.0 8
2301 • 'S 3 2 1500 0800 20 00 !il2,0 '2

12-Aug 10 • 20 • 14 0843 0.550 2.0 00 02.0 27
37 • IS 7 " 0838 0.800 2.0 00 !il2.0 28

844 • IS • 3 1.333 0.800 2.0 00 02.0 18,- 15 1 1 1.000 0.270 2.0 00 02.0 •
1000 IS 8 10 0.800 0.270 2.0 00 !il2.0 24

13-Aug IS IS 8 18 0.333 0.270 2.0 00 .20 24
30 IS 2 S 0.400 0.520 2.0 00 02.0 8

80' IS 1 2 0.500 0.520 2.0 00 !il2.0 •
1430 IS 2 3 0.887 0.520 2.0 00 02.0 8
H~'5 IS S S 1.000 0.520 2.0 00 92.0 20
230' 30 30 31 0.... 0.520 2.0 00 92.0 80

,4-Aug 744 IS 2 2 1.000 0.520 2.0 00 02,0 8
1'44 IS \ 1 1.000 0.520 2.0 00 02,0 4
1030 IS 0 0 0.520 2.0 00 02.0 0
2115 IS 0 0 0.520 2.0 00 02.0 0
2344 IS 3 3 1000 0.520 2.0 00 02.0 12

IS-Aug 744 IS 1 I 1.000 0.520 2.0 00 g2.0 •
t815 IS 2 2 1.000 0.520 2.0 00 !il2.0 8
2330 IS 8 8 1.000 0.520 2.0 00 !il2.0 24

U'-Aug 801 IS 0 0 0.520 2.0 00 02.0 0
1701 IS S 7 0.714 0.520 2.0 00 "2.0 20
2130 IS 1 , 1.000 0.520 2.0 00 !il2.0 •
2344 IS 3 • 0.750 0.520 2.0 00 92.0 12

17-Aug 730 IS • S 0800 0.520 2.0 00 !il2.0 18
1301 IS 0 0 0.520 2.0 00 92.0 0
.830 IS 0 0 0.520 20 00 920 0
2215 IS 1 4 0250 0.520 2.0 00 02,0 ,

18-Aug 730 IS 0 0 0,520 20 00 02.0 0
'801 'S 3 3 1.000 0520 2.0 00 020 '2
2135 'S 17 23 0.7Jg 0.520 2.0 00 020 ..
220' IS 10 10 1000 Oe2O 20 00 92.0 '0
2330 'S • 1 1000 0.1520 2.0 00 92.0 ,

10-Aug 301 IS 1 1 1.000 0.1520 2.0 00 02.0 4
830 IS 1 2 0.500 0820 2.0 00 92.0 4

1145 IS 0 0 0.1520 2.0 00 92.0 0
1701 IS 0 0 0.1520 20 00 02.0 0
210S IS 0 0 0820 2.0 00 020 0

2O-Aug IS IS , , 1000 01520 2.0 00 02,0 18
301 'S S 8 0.1525 0820 2.0 00 92.0 20
84S IS 7 10 0,700 0.1520 20 00 !il2.0 28

1201 IS 0 0 0820 2.0 00 !il20 0
1701 IS 1 1 1000 01520 20 00 02,0 ,
2101 IS , S 0.800 0820 20 00 020 18

I IS 3 3 1000 0.1520 20 00 .20 12

21-Aug 320 IS 2 S 0400 01520 20 00 02,0 8
701 IS 0 0 0.1520 2.0 00 02.0 0

1115 IS I 1 1.000 0.e2O 20 00 02.0 ,
'84S IS 0 0 0,020 20 00 02.0 0
2115 'S \ 1 1000 0.020 20 00 02.0 4

22-Aug 1 IS 4 , 1.000 0.1520 20 00 !il2.0 '8
31S IS • 12 0750 0820 20 00 02.0 38
701 IS I 1 1000 0.tl2O 2.0 00 02.0 •

\201 IS I 1 1.000 0.1520 2.0 00 92.0 ,
1830 IS 0 0 0.1520 20 00 !il2.0 0

-contlnued-
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Appencb C.4. (page 2 014)

Tim. Scope Sonar Adjustml!nt D..d C1n9 Total Passage Rate
Oat. StM Duration Count Count Factor ?RR Rango Rango Rango (llsh/hour)

2140 15 8 • 0.880 ,.20 2.0 00 02.0 32
2315 30 3. 41 0.1520 2.0 00 02.0 72

23-Aug 30. 15 5 5 1000 0.20 2.0 00 02.0 20
830 15 • • 1000 0.1520 2.0 00 02.0 4

1201 '5 0 0 0.20 2.0 00 02.0 0
1801 '5 3 • 0333 0.20 2.0 00 02.0 "2130 '5 • 4 1500 0.20 2.0 00 g2.0 24
2330 .5 • 11 0.818 0.20 2.0 00 02.0 38

24-Aug 401 30 .. .. 0551 01520 20 00 020 '08
430 10 18 24 0750 0.000 20 00 .20 '08
830 15 3 4 0.750 0000 2.0 00 02.0 "1135 15 0 0 0000 2.0 00 02.0 0

.700 15 0 0 0.000 2.0 00 02.0 0
2101 15 3 3 1000 0.000 2.0 00 02.0 "2320 30 •• 100 0.000 0000 2.0 00 02.0 '.8

25-Aug 301 15 10 .3 0.7eQ 0000 2.0 00 02.0 40
835 15 0 0 0000 2.0 00 02.0 0

1105 15 7 5 1400 0.000 2.0 00 02.0 28
'830 15 2 3 O.lSl5l 0.000 2.0 00 02.0 8
2150 15 • 21 0.048 0000 2.0 00 02.0 4
2335 30 21 20 1050 0000 2.0 00 02.0 42

2O-Aug 345 30 28 30 08e7 0.000 20 00 02.0 52
701 .5 1 1 1.000 0.000 2.0 00 02.0 4

1115 15 2 3 0.lSl57 0.000 2.0 00 02.0 8
1801 15 2 2 1000 0.000 2.0 00 02.0 8
2150 15 10 20 0.500 0.000 20 00 02.0 40

27-Aug 1 30 115 13. 0.84e O.Ogo 2.0 00 02.0 230
310 30 52 78 0.lSl57 0.000 2.0 00 02.0 104
715 15 10 10 1.000 0000 2.0 00 02.0 40

1130 15 10 12 0.833 0000 2.0 00 020 40
1801 15 4 3 1333 0.000 2.0 00 02.0 ••
2120 30 75 74 1.014 0000 2.0 00 02.0 150
2330 30 .30 20. OeQ2 0000 2.0 00 02.0 278

28-Aug 301 30 27 34 0.704 0000 2.0 00 020 ..
845 30 28 27 0.083 0000 2.0 00 02.0 52

1201 .5 1 1 1.000 0000 20 00 02.0 4
1515 30 .2 00 1022 0000 2.0 00 020 184
2135 30 80 101 0.504 0000 2.0 00 Sl2.0 120

2O-Aug 301 30 80 75 0.800 0.00 20 00 020 120
.20 30 110 '.7 0.1550 '"00 2.0 00 02.0 220

3D-Aug

J-I~___.,"-_.-3t-Aug

01-Sep

02-Sep

OO-Sep 1500 '5 5 • 0.833 0 ... • a 00 01.0 20
2101 15 75 77 0.074 0 ... '.0 .. 1000 300
2345 15 80 84 0052 0'" 10 .. '00 0 320

04-Sep 430 30 84 70 0.014 0 ... 10 .. 100.0 "8
705 30 •• 111 0.1522 0 ... , a .. 100.0 138

1201 30 38 3. 1.056 0.... 10 .. 100.0 7.
1"4 15 • • 1.000 0 ... 10 .. 100.0 3.
2030 20 70 75 0.033 0 ... 10 .. 100.0 210
2100 '0 27 2. 1038 08.. 10 .. 100.0 '.2
2330 30 58 50 • 038 08" , a 00 "0 11.

os-sep 315 30 7' 71 1000 o egg 10 .. 1000 142
840 30 74 85 0,871 08.. 10 .. 100.0 '48

1115 15 8 7 1.143 0'" 10 .. 1000 32
1715 30 34 44 o.n3 0.... 10 .. 1000 ..
1830 10 • 5 1200 0 ... 10 .. 1000 38
2130 30 .. '0' O.osa 0 ... 2.5 .. 100 • ,..
2330 30 1I7 10. 1.073 0'" 25 .. '005 234

De-Sep 310 300 •• 74 0.802 0'" 2.S .8 l00S "-contln!Ad-
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Appendix C.•. (page 3 of .).

TIme Scope So",,, Adlustmenl Dead Ctng Total Passage Rate
Dllt. 5,"" DuratIOn Count Count FiletOf' PAA ""ngo ""ngo ""ngo Ilish/hOu~

745 JO 03 71 0.887 0.... 2.5 Oll 100,5 12e
llJO JO 37 3. 1.028 0.... 2.5 .. 1005 74
lllO4 JO 41 3Sl 1,051 0.... 2.5 Oll 1005 82
2101 JO .. 102 OQ22 0.... 2.5 Oll 100,5 188

07-Sep 1 JO 73 80 OQI3 0.... 2.5 Oll 100.5 '4.
325 JO 80 ., Oe7Q 0 ... 2.5 Oll 100.5 180
8JO JO 84 100 0840 0.... 2.5 Oll 1005 188

1101 JO 20 13 1.538 0.... 2.5 Oll 100.5 40
llJO 10 • 2 1000 0850 2.5 Oll 100.5 12
1835 15 10 24 0.17 08sa '.5 Oll 100.5 40
1701 10 4 5 0800 O'SO 2.5 Oll 100.5 24
220. JO .07 ... 08.. O.SO .5 .. 100.5 214
2234 '0 1. 17 Og41 0.g5O '.5 Oll 100.5 Oll (2"beam)

08-Sep .0 15 3Sl '5 0887 0.050 25 Oll 100.5 158
25 15 43 44 o.gn 0._ 2.5 Oll 100.5 172 (2"beam)

310 JO 105 131 0802 0.050 2.5 Oll 100.5 210
840 20 71 107 0.'" o.oso '.5 Oll 100.5 213 (2"beamj
701 15 4. 78 O.S~ o.gsa 2.5 Oll 100.5 '84

'201 JO 4. 7. 0.l5e2 0.000 '.5 Oll 100.5 Oll.... JO 38 58 0.&43 0.000 '.5 Oll 100.5 72
2205 JO 133 145 0.g17 0.000 2.5 .. 100.5 ...

og-Sep 1 JO 121 135 o.ege 0.000 2.5 Oll 100.5 242
JOI JO 00 145 0.821 0.000 2.5 Oll 100.5 180... JO 5' go 0.5~ 0.000 2.5 .8 100.5 118

"" JO IS 17 0.882 0.000 2.5 .8 100.5 JO
1801 15 2 3 0.8e7 0000 '.5 .. 100.5 8
2101 IS 80 8. 0.1'74 0.000 2.5 .8 100.5 240

10-Sap 1 15 .5 .2 0.707 0.000 2.5 .8 100.5 280
245 15 lJO 144 0.003 0.000 2.5 .8 100.5 520... 30 JO 31 0._ 0.000 2.5 .. 100.5 80

1101 15 0 0 0.000 2.5 .. 100.5 0
1720 15 0 0 0.000 2.5 .. 100.5 0
2110 JO 38 34 1.050 0.000 2.5 .. 100.5 72

11-Sep .. JO 45 48 OQ78 0.000 2.5 .8 100.5 00
3.. JO 88 03 1.048 0.000 2.5 .. 100.5 13•
• '5 JO 52 5. 1.000 0.000 2.5 .8 100.5 104

1115 '5 4 3 1.333 0.000 2.5 .. 100.5 ,.
1701 .5 3 3 1.000 0000 '.5 .8 100.5 12
2101 .5 7 13 0.538 0.000 '.5 Oll 100.5 28
2345 JO 88 .7 0 ..5 0000 2.5 Oll 100.5 13.

12-Sep 401 JO .11 118 0.Q41 0.000 2.5 Oll 100,5 222
84S JO 22 20 1100 0000 25 Oll 1005 44

1115 '5 1 1 1000 0.000 2.5 Oll 100.5 4
1805 15 .0 13 O.Ulg 0000 25 .8 100.5 40
2100 JO 80 73 1.008 0000 2.5 .. 100.5 .80
2330 JO 78 73 1088 0.000 2.5 Oll 100,5 '58

13-Sep 3.. JO 103 172 0;48 0000 2.5 Oll 100.5 328
845 JO 82 87 Og43 0.000 2.5 Oll 100.5 184

1115 15 • .0 0000 0.000 2.5 Oll 100.5 38
.801 15 • 11 0.818 0.000 2.5 Oll 100.5 38
2101 JO .0. 103 0000 0.000 2.5 Oll 100.5 204.... JO 70 83 0843 0.000 2.5 Oll 100.5 '40

14-Sep 3" JO 100 .03 1.058 0.000 '.5 Oll 100.5 218... JO 85 8. 0.gS5 0.000 2.5 Oll 100,5 170
1115 JO 28 28 1.000 0.000 2.5 Oll 1005 52
lIUS 15 • 10 0.000 0.000 2.5 Oll 100.5 38
21 .. JO 41 43 0953 0.000 2.5 Oll 1005 82
.... JO 88 " 0.ge7 0.000 2.5 Oll 100.5 178

15-Sep 310 JO 71 72 0.88 0000 25 Oll 100 5 142
701 JO 80 80 1.000 0000 2.5 Oll 1005 120

llJO .5 8 8 1.000 0.000 '.5 .. 100.5 32
1815 13 • 8 1.125 0.000 2.5 .. 100.5 42
2210 20 27 17 1.588 0.000 2.5 .. 100.5 81
2235 10 7 7 1.000 0.800 2.5 .. 100.5 42
2345 JO 53 55 0.;e4 0.800 2.5 .. 100.5

le-Sep .. 145 15 34 33 1030 0.450 2.0 .4 080 13.
320 JO .3 105 0.... 0.450 2.0 .4 g80 IO.

-contlnUltd-
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AppendIX C 4. (page 4 of 4)

Time Scope Sonar Adjustmenl Dud Ctng Total Passage Rate
Date St." OurallOf'1 Counl Count Factor PRR Rang. Rang. Range (fiShlhour)

8,. 30 88 '8 0.878 0.450 '.0 .. 08.0 '"11,. 30 34 50 0.1507 0.450 '0 .. 080 ..
1201 10 5 5 1.000 0850 '0 .. 08.0 30
1701 30 t5 17 0882 0850 '0 .. 08.0 30
2115 30 48 43 1.1 H5 0.850 '.0 '4 08.0 ""

17-Sep •• 1 30 50 " , 405 08.. '0 .. 080 118

3' 10 " 20 1100 0500 '0 .. 08.0 13'
3,. 30 84 83 1.012 0.500 '.0 .. 08.0 ,..
820 30 50 58 1.017 0500 '.0 .. 08.0 118

1125 30 18 3' 0.500 0500 '0 '4 080 3'
1155 10 3 3 1.000 0500 '0 '4 080 18
1801 15 8 8 1.000 0.500 '0 '4 08.0 '4
2105 30 52 4' 1.238 0.500 '.0 '4 08.0 104
2140 to 17 15 1.133 08" '.0 '4 08.0 10'

18-Sap •• 1 30 85 75 0.Be7 0.050 '0 '4 08.0 130

30' 30 78 75 1.040 0.850 '.0 '4 08.0 150
830 30 80 58 1.034 0.850 '.0 '4 08.0 t20

1101 15 5 5 1000 0.1550 '0 '4 080 20
1830 15 8 " 0.ee7 0.850 '0 .. 08.0 32
2101 30 55 .. 1.100 0850 '.0 '4 "".0 110
2330 30 4' 40 1.050 0850 '0 '4 08.0 84

10-Sep •• 330 15 , 7 1.2815 0.850 '.0 '4 08.0 38
701 30 48 44 1.og1 0.850 '.0 '4 08.0 ""1145 15 7 8 0.875 O15SO '0 '4 080 '8

1805 30 18 '8 0.843 O15SO '0 '4 08.0 38
1838 '0 4 3 1.333 0.800 '.0 '4 080 '4
2115 30 38 ,. 1241 0.800 '.0 '4 08.0 "2145 '0 8 10 0.800 0.1540 '0 '4 g15.0 '8

2O-Sep •• 1 30 53 80 0.883 0840 '0 .. 08.0 '''''315 30 '8 '3 1.130 0840 '.0 .. 08.0 52
70' 30 38 48 0.820 0.1540 '.0 .. 08.0 78

", 10 '3 17 0.7as 0740 '0 .. 08.0 78
IllS 15 1 1 1.000 0.740 '0 .. 08.0 •
11515 15 8 5 1.200 0.740 '.0 .. 08.0 24
2110 30 30 24 1250 0.740 '0 .. .. 0 80
2140 10 " " 1.000 0840 '0 .. 080 "

21-Sep •• 1 15 , 8 1.125 0840 '0 94 080 38
315 30 48 44 1,ogl 0840 '0 '4 080 08
701 30 " 40 1050 0040 '.0 .. 080 84

1115 30 13 18 0722 01540 '0 '4 080 '8
1140 to 3 3 1.000 0.740 '0 '4 080 18
1801 15 7 7 1.000 0.740 '0 .. gO.O '8
2101 15 , 8 l.125 0.740 '0 '4 080 38

22-Sep •• , 30 '8 17 1.520 0,740 '0 .. 08.0 52
15 10 11 10 1.100 0.1540 '0 .. .. 0 ..

30t 30 40 38 , 053 0840 '0 .. 08.0 80
845 30 8' 78 0.782 0840 '0 .. ".0 '"718 10 3 4 0.750 0.740 '0 .. .. 0 '8

1140 30 31 31 1.000 0740 '0 .. ".0 8'
1840 15 10 10 1000 0.740 '0 .. .. 0 '0
2115 30 35 30 11157 0740 '0 .. 080 70
2145 '0 14 " 1.1157 0840 '0 .. 080 B4

23-Sep •• 1 30 20 18 1.111 0840 '.0 .. gO.O 40
315 30 40 38 1.053 0840 '0 .. g15,O 80
710 30 88 100 0.880 0.1540 '.0 '4 08.0 178

1340 20 '0 18 0.5se 0.840 '.0 '4 08.0 30

Total 245 5.373 7,3g7 8,372 0.884
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Appendix C.5. OscIlloscope data used to calibnste the 1085- model" and 10n model Bendix sonar 5llimon counters at the Sheenjek AlVer
prorect site. 1998.

Time Scope Sonar Adjustment O..d Ctng Total Pas511g& Rate
Date Start Dunstion Count Count F",ctor PRR Range Range Range (fish/hour)

17-Aug· "'0 15 0 0 0.450 1.5 .5 00.5 0

18-Aug - 801 15 0 0 0550 1.5 '5 90.5 0

Ig-Aug· 801 15 0 0 0.550 1.5 .5 ....5 0
1320 15 1 5 0.200 0.750 1.5 .5 ...., •

2Q-Aug' 701 IS 0 0 0.750 I.' .5 90.5 0
leol 10 0 0 0.750 1.5 .5 96.5 0
2344 IS 0 0 0.750 1.5 .5 ge.5 0

21-Aug' 845 IS 0 0 0.750 1.5 .5 96.5 0
1101 10 0 0 0.550 1.5 .5 gel.5 0

22-Aug - 740 IS 0 0 0.550 1.5 ., gO.5 0
1001 IS 0 0 0.550 1.5 ., 96.5 0

23-Au9· "0 IS 0 0 0.550 1.5 .5 96.5 0
1730 IS 0 0 0.550 1.5 .5 915.5 0

24-Aug - 801 IS 0 0 0.550 1.5 .5 ....5 0

25- Au9 • 730 IS 0 0 0.550 I., .5 915.5 0
1830 IS 0 0 0.550 1.5 .5 ge.5 0

20-Aug - 830 15 0 0 0.550 I.' .5 90.5 0
1101 15 0 0 0.550 1.5 .5 90.5 0
1401 15 1 3 0333 0.550 15 .5 ".5 •220. 15 1 18 0.083 0.550 1.5 .5 gO.5 •

27-Aug 730 15 0 0 0.550 1.5 .5 90.5 0

28-,o\U9 815 15 0 0 0.550 1.5 .5 90.5 0
.15 15 2 2 1.000 0.550 1.5 .5 ge.5 8

1344 15 2 2 1.000 0.550 1.5 .5 gO.5 8

2O- Au9 80. 15 1 I 1.000 0.550 1.5 .5 96.5 4
1401 15 0 0 0.550 1.5 .5 ...., 0
1001 15 0 0 0.550 1.5 .5 g6.5 0

3D-Aug 80' 15 0 0 0.550 1.5 '5 915.5 0
1203 15 0 0 0.550 1.5 '5 96.5 0
leol 15 I I 1.000 0.550 1.5 .5 Q6.5 4
2105 IS 0 0 0.550 2.0 ., 97.0 0

31-Aug 5 IS 1.000 0.550 2.0 .5 '70 •
305 15 1.000 0.550 2.0 .5 97.0 8
701 15 I 1.000 0.550 2.0 .5 97.0 •1101 15 0 0.550 2.0 .5 g7.0 0

2105 15 3 1000 0.550 2.0 .5 97.0 12

01-Sep 5 15 2 2 1.000 0.550 2.0 .5 97.0 8
305 15 I , 1.000 0.550 2.0 .5 97.0 •
805 15 , , 1.000 0.550 2.0 .5 97.0 •1205 15 2 3 0.M7 0.550 2.0 .5 97.0 8

1701 15 0 0 0.550 2.0 .5 97.0 0
2101 15 0 0 0550 2.0 .5 970 0

02-Sep 5 15 1 1 1.000 0.550 2.0 .5 !H.O 4
305 IS 8 • 0889 0.550 2.0 .5 97.0 32
715 15 2 2 1.000 0.550 2.0 .5 97.0 8

1'01 IS 0 0 0.550 2.0 .5 .70 0
'80' 15 0 0 0.550 20 .5 '70 0
2105 IS I I 1000 0.550 2.0 .5 .70 •

03-Sep 2 IS 0 0 0.550 2.0 .5 97.0 0
31S IS , , 1.000 0.550 2.0 .5 97.0 •
715 15 0 0 0.550 2.0 .5 970 0

1101 15 0 0 0.550 2.0 .5 .70 0
leol 15 0 0 0.550 2.0 .5 970 0
2105 IS 2 2 1.000 0.550 2.0 ., 07.0 8

04-Sep 20 IS 0 0 0550 2.0 .5 .70 0
305 IS 0 0 0.550 2.0 .5 .70 0
715 IS 1 2 0.500 0.550 2.0 .5 07.0 •

1130 15 I I 1.000 0.550 2.0 .5 IH.O •
contlnued-
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Appendix C.S. (page 2 014).

Time Scope Sonar AdJustment Dead Clng Total Passage Rate
Date Stan OUIllIIon Count Count Factor PRR Range Flange Range (,ish/hourl

1715 IS 0 0 0.550 2.0 9S 970 0
2130 30 l4 ., 0.219 0.550 2.0 9S 970 2.

OS-Sap 30 IS 0 0 0.550 2.0 9S 070 0
301 IS 2 , 0.500 0.550 2.0 9S 070 ,
030 IS 0 0 0.550 2.0 9S 970 0

1130 IS 0 0 0.550 2.0 9S 970 0
1030 IS 0 0 0.550 2.0 9S 97.0 0
210S IS I I 1.000 0.550 2.0 OS 070 ,

De-Sap S IS I 1 1000 0.550 2.0 9S 070 ,
31S IS 3 2 1.500 0.550 2.0 9S SI70 12
.30 IS 0 0 0.550 2.0 9S 07.0 0

1130 IS I I 1.000 o SSO 2.0 9S 070 ,
leal IS 0 0 0550 20 9S 970 0
2230 IS I 0 0.550 2.0 oS 970 ,

07-Sep 30 IS I I 1.000 0550 2.0 oS 97.0 4
310 IS 1 I 1.000 0.550 2.0 9S 97.0 4
70' IS 3 2 1500 0.550 20 oS Sl7.0 12

1215 IS 0 0 0.550 2.0 OS 97.0 0
1715 IS 4 S 0.600 0.550 2.0 9S 97.0 1.
2105 lS 2 2 1.000 0.550 2.0 9S 97.0 ,

08-Sep S IS 9 , 1.125 0.550 2.0 9S 97.0 3.
330 IS 3 3 1000 0.550 2.0 9S 97.0 12
630 IS S S 1.000 0.550 2.0 9S 97.0 20

IllS IS 3 4 0.750 0.550 2.0 OS Sl70 12
1415 lS 0 0 0.550 2.0 9S 97.0 0
lea, IS 2 2 1.000 OSSO 2.0 9S 970 ,
1901 IS 3 3 1.000 0.550 2.0 9S 970 12
2140 IS • • 1.000 0.550 2.0 9S Sl70 24

og-Sap S lS 0 II 0.818 0.550 2.0 OS 970 3.
30S IS • • 1.000 0.550 20 9S Sl70 24
71S ,S S 10 0.500 0.550 2.0 9S Sl7.0 20

1315 IS 0 0 0.550 2.0 9S 970 0
lelS IS 0 0 0.550 2.0 9S 97.0 0
2101 ,S 3 3 1.000 0.550 2.0 9S 97.0 12

to-Sap 1 IS , 10 0.600 0.550 2.0 9S 970 32
31S IS g ,. 0.563 0.550 2.0 9S 970 3.
71S IS 2 4 0.500 o 7SO 2.0 9S 97.0 ,

1115 IS 0 0 o 7SO 2.0 9S Sl7.0 0
1030 IS 0 0 0750 20 9S 97.0 0
2101 lS 1 I 1.000 0750 2.0 9S 970 ,

l1-Sep 10 IS S S 1.000 0750 20 9S 970 20
320 IS 7 8 0.875 0.750 2.0 9S 070 "712 IS 9 12 0.750 0750 2.0 9S 970 3.

1145 IS 4 4 1.000 0.750 2.0 9S 970 I.
leal IS I 1 1.000 o 7SO 2.0 9S 070 4
2101 lS 7 , 0.875 0.750 2.0 9S "7.0 28

12-Sep S lS 3. 37 O.g7:] 0.750 2.0 OS 97.0 144
34S IS S S 1.000 0.750 2.0 9S 97.0 20
71S ,S I 1 1.000 0.750 2.0 'S 070 4

1201 ,S I 1 1.000 0.750 2.0 9S 970 ,
leIS IS , 1 1.000 0.750 2.0 9S 97.0 4
2130 IS S S 1000 0750 20 OS Sl70 20

13-Sap 30 IS 9 '0 0.900 o 7SO 2.0 OS 070 3ll
330 IS , 10 0.800 o 7SO 2.0 9S 070 32
.,S lS g 9 1.000 0.750 2.0 oS 97.0 3.

1115 IS I I 1.000 0.750 2.0 9S Sl7.0 4
1030 IS 3 4 0.750 0.750 2.0 OS 970 12
2101 IS 10 12 0.833 0.750 2.0 9S Sl7.0 40

14-Sap 30 IS 7 , 0875 o 7SO 20 9S 070 "330 IS , g 0.889 07SO 20 9S Sl7.0 32
730 IS 3 o,eoo 0.750 2.0 OS Sl7.0 12

110t IS 0 0 0.750 2.0 9S 97.0 0
'.30 IS S S 1000 0.750 2.0 9S 97.0 20
2115 30 30 32 0."38 0.750 2.0 9S Sl70 ea

15-Sep IS 30 41 43 0.SI53 0.750 2.0 9S 970 "31S IS g 10 0.900 0.750 20 OS 070 3.
continued
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Appenax C.S. (page 3 0' 4)

TIm. Scope S""" "d1ustment Deod Ctng Total Passage Rate
Oal. SIan OurallOn Count Count Factor ?AA Ronge Ronge Ronge tish/hOul)

8.. .. 8 8 1000 0,750 2.0 'S 07.0 32
1115 .. a 0 0750 2.0 .S 97,0 a
'830 15 a a 07SO 20 'S 97.0 0
2101 JO .2 43 o.on 0750 2.0 .5 97.0 8.

HI-Sep I JO 84 8. 1.000 0.750 2.0 .5 07.0 '28
315 JO 32 3. 0.041 0.750 2.0 .S 07.0 8.
81S 15 S • 0.55& 0.750 2.0 .S 07.0 20

1101 IS • S 0.800 0.750 2.0 'S 07.0 18
HI2e JO .0 '3 0.030 07SO 2.0 .S 07.0 80
21JO JO .. .. 1.110 0.750 2.0 .S 07.0 ,..

17-Sep 1 JO 7. 72 1028 ':l.7SO 2.0 .S 07.0 148
JO' JO 7' 72 1.CKl7 07SO 2.0 .5 07.0 '58
8'5 JO 38 SI 0745 a 7SO 20 .5 07.0 78

1115 IS • 14 0.1543 0.9sa 20 05 07.0 30
H515 JO 32 43 0.744 0.... 20 .5 070 8.
2101 JO 128 ,.. 123' 0 ... 2.0 05 97.0 258
2131 '0 14 13 1.0n o,agg 20 05 97.0 ..

18-Sep ,S 15 7 7 1.000 0.8gg 2.0 .S 97.0 28
30' 30 so .. 1.003 0.... 20 .. 97.0 118
701 30 28 28 1000 O,agg 2.0 .S 97.0 52

1115 'S • "
0,1502 oagg 20 .S 97.0 30

,_
30 32 33 0.970 0.... 2.0 .S 07.0 84

2101 30 ,.. ,.. 1.000 08gg 20 'S 97.0 308

10-Sep , JO 80 .. 1.ee7 0.8gg 2.0 'S 97.0 180
38 10 33 JO 1.100 0.700 20 .S 07.0 ..8

310 JO 4t .. 0.032 0.700 2.0 .S 97.0 82
830 IS 7 7 , 000 0.700 2.0 .S 97.0 28

1201 IS 8 8 0.750 0,700 2.0 .5 97.0 24
1801 JO 3' 33 1.030 0.700 2.0 .S 07.0 88
2130 JO 73 87 1.000 0.700 20 .S 970 148

2O-Sep , JO 82 80 1.025 0700 2.0 .S g7.0 184
30' 30 eo 85 1.0&2 0.700 2.0 05 07.0 '38
8'5 30 37 30 1.028 0.700 2.0 .5 070 7.

1110 IS 24 24 1.000 0.700 20 .S g70 ..
1701 JO 40 4t Og7e 0.700 20 .S 070 80
2101 '5 12' 108 1.170 0.700 20 05 07.0 '85

21-Sep 30 30 32 30 Ice7 0.700 20 .S g7,0 84
70' 30 .5 .7 0957 0.700 20 .S 97.0 00

1105 30 33 22 1500 0.700 20 .5 07.0 ..
1130 '0 34 33 1030 0550 20 .5 07.0 20'
'8" JO 38 32 1 125 a ;so 20 .5 970 72
1801 'S 28 27 0983 05SO 20 .S 970 'a.
2125 JO 113 '05 107e 05SO 20 .S .7 a 228

22-Sep 20 JO .. 102 0883 a 5SO 20 .5 970 178
310 JO 82 58 1.0&9 '.550 20 .5 .7 a 12.
7'5 JO 58 73 0.7(J7 O.SSO 20 .S 070 112
7'S '0

,. I. 1.000 0750 20 .5 IH.O 114
1101 'S 8 8 1.000 0.7SO 2.0 .5 070 32
11510 JO 20 28 0.714 0.750 2.0 .5 97.0 .0
1840 '0 • • 1.000 a 8SO 20 .5 97.0 5.
2105 '5 • 8 1.125 0850 20 '5 070 38

23-Sep 15 '5 7 8 lH57 0850 2.0 .S 97.0 28
JO' 15 • 10 0000 0850 20 .5 .70 30
715 30 34 32 '.083 0850 20 .5 970 ..

1130 IS 8 8 1.000 0850 20 .5 97,0 32
1544 15 7 8 0.875 0.850 20 .S 970 28
2101 15 10 • 1111 0.850 20 05 070 .0

24-Sep 1 30 •• '8 1.085 0.850 20 .5 970 os
310 IS • • 1000 0.850 20 .S '70 30
801 15 12 10 1200 08;0 20 .5 970 '8

1115 25 , , 1.000 0850 20 .5 07.0 7
'805 'S a a 0,850 20 .5 970 0
20'5 15 • , 1333 08SO 20 .5 970 '8

25-Sep 1 '5 S 7 0.714 08SO 20 .S 07,0 20
JOI '5 2 2 1000 08SO 20 .S 97.0 8
70' 15 2 2 1.000 0.850 20 '5 97.0 8

1115 15 • 2 2000 08SO 20 .5 97.0 18
-contlnl.8d
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App."dlll C 5. (pag. 4 01 4)

Tim. Scope Sonar Adlustment Dead Ctng Total Passage Rate
Date Slart Duration Count Count Factor PRR Rang. Range Rong. (flsh/hour)

11514 IS 0 0 0.850 2.0 .5 ;10 0
2101 IS 5 2 2.SOC 0.850 2.0 .5 010 20

2e-S.p IS 15 2 0 08SO 20 .5 Q7.0 8

"'" 15 1 1 1.000 0850 2.0 .5 01.0 4
715 15 4 4 1.000 0850 2.0 .5 010 18

IIOS 15 3 3 1000 0.850 20 .5 07.0 12
115115 15 5 4 1.250 0850 20 .. '70 20
2105 .5 0 0 0850 2.0 .5 .70 0

27-Sep 1 '5 5 1.250 0850 20 .. 070 20
310 .5 0 0 0850 20 .5 .70 0
70. '5 3 3 1000 0850 20 .5 .70 12

1115 '5 5 4 1.250 0.850 2.0 .5 .70 20
1701 15 7 • 0.n8 0850 2.0 .5 070 28
2101 '5 • 7 1.2Be 0.850 2.0 .5 '70 30

28-Sep 2 '5 11 • 1.222 0.850 2.0 .5 070 44
215 '5 • 4 2.250 0.850 2.0 .5 .70 30
7.5 '5 • 5 1.200 0.850 2.0 .5 07,0 24

1115 15 4 4 1.000 0.850 20 .5 .70 1.
1801 '5 2 2 1.000 O.ase 2.0 .. .70 8
2015 "" 27 ,. .888 oase 2.0 .. .70 54

2O-Sep 10 15 • 4 • SOC oase 20 .5 .70 24
310 15 8 • 1.333 oase 20 .5 07.0 32
701 .5 5 5 1.000 08SO , 0 .5 080 20

1101 IS 2 2 1.000 0850 10 .5 080 •
'80' '5 2 4 o SOC 0850 10 .5 000 8
2105 IS 3 2 I.SOC 08SO 1.0 .5 '.0 12

JO-Sep 10 IS • 8 1,125 08SO 10 .5 0150 3•
301 IS 3 1 3.000 0850 10 • 5 000 12
70' IS 4 3 1.333 0850 1.0 .5 000 ,.

1144 IS 5 11 0.455 oase 10 .5 0150 20

r",oJ 22' 3,875 mIn 2,882 2,g(J5 0002
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APPENDIX D

SHEENJEK RIVER TEMPORAL SONAR COUNT DATA



APPEf'VIX 0; SHEENJEK RIVER TEMPORAl SONAR COUNT OATA.

.Appeod~O I Terrpclfal distfibution oIdlUly SOf'I8fCOUnlS .ttrbutltCl to lall chum salmon in S~RJVlH, 19Q4.

.... 07-Aug OO-Iwg oo-Iwg 10-Aug ll-Aug 12-Aug 13-Aug 14-Aug 15-Aug US-Aug 17-Aug la-Aug lSI-Aug 2O-1wg 21-Aug 22-1wg 23-1wg 2.-Aug

0100 " " • .5 ,g '" " 30 ., 71 211 .. " 30 .2 .. '"'0200 12 20 • 11 • 55 21 "" 13 30 os '02 30 .. 211 .. ..
0300 5 10 5 ,. 25 23 211 24 31 30 23 32 35 47 70 as ,.
0400 • " 3 • • .. • 22 20 ,. as ,.7 13 50 50 3. ..
0500 1 " 5 3 • 33 37 ,. .. 35 ., 55

"
.. 42 •• 5'

oeoo 0 • 1 0 20 ,. " • 2 42 • • 7 I 13 03 7.
0700 • 5 • • • 10 • • 1 '3 • " • " 30 '02 51
oeoo 0 • • 2 • ,. 3 • 2 2 3 2 • 17 27 50 50
ooסס 1 3 0 • 0 3 1 2 • 11 • 1 1 • 22 ., 30
1000 1 , 0 "

, 1 0 1 3 • 2 1 0 2 " as ••
"00 0 3 0 11 0 1 0 0 0 11 2 3 0 • 17 02 50
1200 (n., 3 0 • • 0 0 0 2 0 13 1 • 0 1 " B3 30
1300 ,....., 1 , • 13 0 0 • 0 2 2 2 0 2 1 • n ,.
1400 7 • 0 0 0 0 • 0 0 1 3 • 3 • '3 .. 47
1500 , 0 • • 0 0 0 0 1 0 ,. 5 0 0 '3 B3 5.
'000 3 3 0 11 0 • 0 0 2 1 • 0 , 1 • 02 ..
1700 1 1 1 2 0 • 0 0 17 • 3 • 3 • 17 .. 35
1000 0 0 0 , 1 , • 0 • 12 • 0 • • ,. •• 2•
1000 2 0 • I 2 0 20 • • 2 2 2 • 5. 3' 7. '2
2000 0 • 1 2 • 3 0 3 1 • 2 , 0 2 35 55 17
2100 0 • I • " 5 2 • 13 1 2 1 1 7 3' B3 35

-.. 2200 5 1 2 2 • 33 • 15 24 35 7 ,. 2 • 34 14 30 .2

'" 2300 12 • • • • •• ,. 15 23 30 22 50 23 30 .. ,. 50 30
2400 3 10 5 • 21 30 22 ,. « 43 31 117 23 .. 00 27 •• 30

l ...oI) ..·_VI·...._ ..~ 75 112 30 214 243 32. 215 261 333 37. 52' .., 257 ... 042 1.673 1,035

....'<nll 01'" 0 ... 0.1'" 0 ... 0.1'" 0". 0'" 0.1% 0.'" 0.'" ."" 0.3% 0.3" 0". 0.... 0'" 1.1% 0.7"

• Tola!slnclude OfIlydays wlh 2. hourscounls (I •.. exc:lu::le. 7, 2G, 30 August and 13. 14, end 28 September). - oontlnued -
~ BOiled areas Indk:atelimes whfil passage was IItsllfmlfed by Inerpol.llon Of IItlltrapolallof\
• Tolal eialfn8led passage, Inc:Iu:llng days wlh upanded c:ouru.



~andixD 1 (page 2 rA3)

How 25-Aug 2(i-Aug 27-Aug 28-Aug 20-.... 3O-Aug 31-Aug 01-Slip 02-Sep 03-Sep 04-Sep OS-Sep (Xl-Sep 07-S11p CIa-Slip OO-Sep 10-Sep 11-S11p

0'00 .. 17 ., 152 ,eo "'" 32' "5 227 ,,. ". 205 107 '32 '05 205
0200 50 00 •• ".. 177 23' 3'2 '3' 20ll ,eo 170 m 211 172 '00 271
0300 25 51 75 205 211 230 333 213 ,.. 2S< 2" 300 30' 2" ". 3'"
..00 ,. • 3 .. 320 200 271 335 '83 ..3 252 252 '34 ... 2lIO 223 327
0500 2' 7' '38 207 '.7 2'. 22. '00 '2. ,eo ... 25. 2" W 17' 2......, 5' .5 ,.. 2'. ,., 292 277 32. 257

"'"
292 280 17. ,.. '29 227

0700 • 2 •• ,,. 172 2.7 252 37. • s< 2.. ,.. 20' 234 217 '38 '5. 200
0800 2. 25 ,.. '83 '.5 '.2 282 38. 178 '25 '38 '20 '51 .. '22 'OB
0900 .. • '32 "7 2'2 35. 25. 371 "3 'OB 177 .. ,.. '00 14 .2
'000 "" 13 14 .5 ,.. 297 347 3'. "2 7. .. 75 '00 .. 75 85
1100 • 11 112 77 252 284 ... 203 'S< " 03 50 '02 ,.. 38 .5
'200 34 5 53 •• (4,1l111) p,l·'1 2.' 277 37. 295 77 11. 25 .7 7. •• 25 38
'300 51 • •• 30 (n.Il"") 238 305 300 275 .. 51 20 80 .. 38 27 ••
'400 25 • 115 50 34. 250 343 ... 51 "

,. .. 'OB .. .. 2•

'500 30 • ,.. 7. 328 337 382 '00 115 37 ,.
'" 'OB S< 35 •

'000 •• 3 ,.. ,.
"'" 283 32. '23 112 27 11 '07 ,., •• 32 30

1700 "" 3 "3 112 '89 208 285 "5 80 80 20 '23 '" 84 43 73
'000 "" ° 02 '29 11. 322 2lIO ,.. '29 43 .. '20 ,.. '05 122 11O
'900 '3 • ., '37 205 '35 388 320 29' '35 S< 14 .7 '05 71 '27 '3'
2000 "

,.
'29 ". 208 200 337 203 ... '02 72 .. 175 ., 84 51 .,

2'00 38 30 '23 '" '.5 392 297 215 214 "2 •• ,OB '" 85 27 OS .,
2200 .. 80 202 ,., 217 20' 338 305 20ll ,.. 'OB ,.. 152 'OB 27 80 '30

..... 2300 32 57 '" "7 17. 253 273 'OS 22. '84 ,.. '25 '" 11O .. '23 112

'" 2400 '" 00 '08 300 172 251 258 '20 '96 200 11. ,.. '" 112 go 211 243

1\...yh_l"'l!ool"... 1r ••• 7" 2,934 3,677 I '.0821 O··LI 5,472 6,gl2 7,1ge 5,QI8 3.... 2,&32 2,952 3,P28 3,587 2,598 2,341 3.382

f'rtnul. 0.15% 0.5" "... 2.4" 2.7% 3 ... 3J5" 4.e", 4.6'" 3 ... 2.4% ,." .... .." .." ,,'" 1.15% 2.'"

• Tolal$lnciude only days w.h 2" hours counts (I. , exd\.Ces 7, 20, 30 Augusl and 13, 14, and 28 Seplember) - eonllnued -
~ Boxed are'" IndIc.t.Umes when passage wei esllm.ed by lne'PoI<lIllon Of e.r:t1apollihon
• Tolalestlt'Nlled penage, IncludJng days w.h upardltd cour1s.



App8ldUl 01 (pag1l3013)

He", 12-Sap 13-Sap 14-Sap 15-Sep H~-Sap 17-SI1i1p III-Slip HI-SIIiIp 2O-Sep 21-Sep 22-Sep 23-Sep 24-Sep 25-Sep 2O-Sep 27-SlIp 211-Sep Tolal • PlltC~t

0100 145 'OS 20Il 127 '20 SS 241 23l> '23 252 ,.. .41 .5 110 .50 02 5.117 0042
0200 22. 22. 203 77 71 20 237 20. 14. 202 ,.. 137 IS' '00 .7 10. 5.578 0.042
0300 3'0 175 202 115 .47 20 202 '71 .. - 214 204 17. 72 04 110 .,- 0,040
0400 202 '02 ••7 .00 14' .2• 200 2'. m 20' .02 35 - .3. 170 '20 7,035 0,054
0500 ••• .02 0> 71 .07 •• •04 ... .35 325 3SS • 2 .. 57 23. 'SO 5,'" 0,043
0500 ••• 14. II. 50 .20 35 .OS 253 "2 """ 333 41 .03 54 200 .02 S,7e1i 0....
0700 112 20Il "" • 07 17• 43 .20 41' .0> 300 2'2 '00 .35 .53 211 22. ..237 0,047
0000 0> .. 214 2311 320 70 147 ,.. 320 .20 ... 200 202 300 204 200 11,483 0....
0000 00 OS "' 14. 222 •• '2' '27 357 200 .., = 2'. 200 .03 243 5.7C1S 0....
.000 •• .07 .32 113 230 74 .35 .41 20Il 211 245 200 ... 214 '00 220 ..... 0.037
1100 35 00 SO 14. 17. 3Il ••• 300 • 25 ... 202 304 .34 .04 .27 .07 •.552 0.035
.200 • •• (l.!fot) •0. 135 11. 2• .07 230 127 225 200 3 •• .0. 222 '" 172 4.012 0.031
.300 • 0<1 .00 '04 .00 23 'SS 32. IS. 27. 137 "2 •• 22• 2'2 4.370 0.033
1400 11 5. '02 ... '00 3. .00 330 140 3.3 .20 2.0 115 ••• .58 ',004 0.031
.500 .3 14' 7. 200 ... 58 33 • 417 .. .00 .. .35 .43 .05 'OS 4.1175 0,030
.000 •• .. ". 335 115 720 '.7 ... 225 115 '35 70 .. "' 4.0315 0.030
1700 •• •• m 3IlO 202 • 13 ... = 3 •• m 220 '07 123 ..3 (I."") 5,735 0,'"
.000 .00 17. 35' 332 300 554 41. 327 ,.. 115 ••• 35 .00 .03 (41....) 5,473 0,042
.000 117 (I,I'HJ 117 207 3.0 3 •• 307 357 300 ... .34 .40 54 .22 '02 5.553 0,042
2000 .35 ("~l •• 333 20<1 205 25ll 300 322 203 11. .35 11. "' .03 5,230 0.040
2.00 • 7 •07 ... .20 203 333 275 371 20Il 223 '" 3Il ••• 134 5,471 0.042
2200 •22 2'. 357 '2' 305 270 200 '23 245 'OS 245 320 .47 .0> 11,440 0....
2300 .3Il 20' 11. 00 34. 174 17. 200 - 252 .35 303 '0' 53 5.5n 0042
2<00 27. 230 .03 71 275 250 1S2 357 170 '70 14. 235 IS. .. 15.017 0............ 131,428 •

Olllly'-. Eoi._ 2.7"" I 3""" ~ 3,522 4.7114 4.413 3.24!il .,SOl 7.503 5.207 11.53) 5.153 ',523 3,007 3450 3,000 I ,,""" , .",...,.-- .... 2.... 2."" 2_3" 3"" 2.... 2"" .,,,. 5 ... 35" 4.3" 3.4" 3.... 2.4'" 2.3" 2.,,, 2,,", .00'"
• TCI. nc:ludll only days Wltl24 hours co..nls (i.... lIXCkJd_7. 20. 30AJguIt rod 13. 14.llr"ld 2I1SlIiIplwnbw).
• BCIll.eeS ...aas hdlcatelm81 wh., P&$5agll was _timeleeS by lnt8!polatlcn Of lIXItapol81kn.
• ToIallIStmallld paslage, hc:ludWlg days witl uplfldlld counts.



.AppS'ldUlD2_ T~OR!II d~Klfl otdaJty saw' co..ntsattritluted 10 &!III chum saknon nlhe Sheer!jek RMlr. 19Q5

Hw' 10-Jlug 11-AJg 12-AJg 13-,tog 14-Jog IS-log H5-Jlug 17-.tog la-Pug Ig-Pug 20-Jrug 21-Aug 22-Jrug 23-Jug 24-Jug 2S-,tug 215-JIug

0100 39 25 30 31 41

B'
so 81 5. so n 50 .7 137 253 228

02lXl 44 77 "" 33 55 33 so eo 84 72 107 .7 148 185 181
0300 41 30 40 so 55 34 53 ., 85 110 84 00 124 17. '"0400 41 so 2. 4 84 l"'l 25 84 45 83 87 .7 88 188 243 108
osoo (."') 50 30 2. 21 40 (S4...., 33 "" 20 78 .. 108 100 232 137 130
0800 (44."", 88 38 7 10 87 15 73 52 73 134 os 87 228 155 ,.,
0700 43 25 11 10 84 25 72 42 78 111 123 73 230 247 207
0800 1!O 20 15 8 48 23 44 71 7. 12. 137 134 383 20S 208
01llXl 40 20 11 11 30 25 12 48 82 118 118 115 ,.. 332 3SS '"1000 so 12 8 14 27 48 c=J' 40 44 125 12. 111 172 320 41' 2SO
1100 3S 14 ,. 2 25 "" (L"', 55 71 103 120 123 225 302 ... 152
1200 ,. 12 0 0 11 43 43 1!O 138 55 174 157 204 227 151
1300 51 30 8 4 0 27 24 52 3S 75 os 00 121 180 217 120 185
1400 47 20 7 0 0 24 2. l17 20 .. 83 132 140 182 312 100 100
1500 112 33 4 4 0 53 23 82 48 72 100 100 108 188 257 71 120
Il100 71 53 7 .1 0 so 34 52 37 82 137 131 .4 183 217 34 l17
1700 78 3S 7 11 • 4' 31 so 20 .7 137 111 102 227 247 108 ••
Il100 20 1 5 0 8 45 32 27 4' 115 eo 132 14. ,., 301 148 170
1000 28 7 5 1 33 43 51 2. so 107 85 148 125 220 255 154 173
2000 30 12 2 10 7 2. 32 30 40 1!O eo 117 l17 '.2 318 178 220
2100 24 13 5 13 ,. 30 31 27 43 .5 57 141 125 125 317 200 227
2200 33 41 11 I. 23 12 42 38 4. 88 87 11. .. 17. 204 '57 228

.... 2300 13 38 15 22 31
~r

4. 20 83 51 30 118 .. 174 288 187 27.

00 2400 13 53 34 21 41 11.~ 38 45 so 23 52 83 74 .. 208 210 260

1I..ly ,.....1' I~"..'" C-~;64J 882 468 344 350 Cli>f5)~~ 1,172 1,656 2,105 2,632 2,577 J,S25 15,301 4,745 4,445

1'1"<'4',11 0.4%- 0.4% 0.2% 0,1% 0,1% 0.4% 0.4% 0.4" 0.5" 0.7% 0"" 1.1% 1.1% 1.5% 2.15% 2."" 1.8%

'Tolals include ally days WIth 24 haJl1I ccunls Q.e., excudes 10,15-17,28 August, MId 14,15, end 28 September). - caltlnued -
~ BOKed NQll.S ndale Im_ when passage wa3 estmaled by interpolalion or extntpcMIlal.
'Total estlfnlted passage, includng days With exp«lded co.Jr"Its.



Apptndut 02. (page 2 cI 3).

Ha" 27-......g 28-Jog 2Q-Jrug 30-""" 31-.'og Ol-Sep 02-Sap 03-Sep O4-Sep OS-Sap ""-Sep 07-Sep OS-Sap OSI-Sep 10-Sap 11-Sep 12-Sep

OtOO 271 .25 370 582 '20 300 314 ... 300 2t8 315 435 38!l 2.5 ,.. .87 257
0200 200 238 35<l 520 345 52. 314 54' 205 257 328 34. 241 .38 "0 '57 •••
0300 328 2'8 .70 llO5 200 554 '28 m 31. 215 304 288 258 14t 137 155 2'5
04C0 308 220 ... ... 287 730 407 820 - 237 328 205 234 180 20ll 183 281
0500 2.8 200 307 478 288 BOO 337 532 281 114 210 271 .81 232 130 ,.. 234
01100 200 333 210 325 258 ... 272 205 212 .58 148 2.5 '2' 153 233 20ll 285
0700 38. 302 '" 305 177 200 204 .54 178 '28 .48 237 .34 '87 247 335 308
01100 27. .00 ". 248 273 154 '82 14. .80 117 120 208 .25 .83 •59 ... 280
01100 282 248 00 185 204 183 .05 147 .51 12. 54 178 125 145 110 175 225
1000 314 22' 105 240 172 140 ''''' 102 8. 88 •• 211 153 238 130 218 227
1100 212 220 .7 150 .52 .53 75 52 .. 70 73 287 12. '25 •48 17• 387
1200 .89 113 103 145 t25 '21 78 85 14 .. .38 29ll 200 302 132 223 315
.300 153 153 244 IS' .88 554 115 222 10. 58 14. 212 275 28. .0. 178 211
1400 .51 c:J' 157 234 2.. 571 200 214 120 88 12. 237 271 2"" 88 233 .80
.500 15. 105 ,.5 2.7 280 548 237 382 187 145 103 188 2'0 158 75 .8. 137
.800 171 82 215 ~55 268 .52 201 227 170 125 220 105 237 240 112 281 100
1700 247 77 tOO 272 ". 37. 172 174 75 150 237 205 27. 17' 258 37. 12'
1800 2'2 03 203 20. 118 370 ,.. 12. 55 '2. 231 200 200 253 .53 351 221
1000 28. 140 330 180 14. 230 .20 100 .8 .80 333 238 300 188 2" 303 334
2000 323 .38 438 107 .82 142 180 118 .. 225 381 342 '2' 204 342 383 .51
2100 280 .54 ... 254 .82 '54 200 203 135 288 485 388 ... ... .... 515 '02
2200 .28 232 541 343 333 213 '22 ... '" ..5 51 • 480 SOlI 337 '02 505 .78..., 2300 272 .87 385 311 703 311 ... 32. 220 378 ... .54 ... 254 387 300 317

'" 2.00 308 28A 551 .53 8.8 203 '48 307 28' .97 502 34. 313 251 247 43. 300

D.1Iy fIo_" ea.-lr 8,358 1·....1 8,842 7,438 8.517 8,782 5,8515 7,04Q ",185 4,525 8,054 5,852 8,318 5,403 ",QS7 a,758 a,5Q7

~,or ... 2.a% 2."" 2.8" 3.1" 2.'" 3.'" 2.4% 2.'" 1.7% 1.0% 2.5" 2.'" 2.a" 2.2" 2."" 2.." 2.7%

'Totals nc1ud8a11y days WIth 24 hours COI.IIts (i e., exclJdes 10,15-17.28 August, and 14, 15, Nld 28Septembet). - CaltinJed -
~ Boxed areas hdale tmes when passage was estmated by nterpolalia'l or extmpci5llal.
'Total eSCwreted passage, ncluding days WIth exp«1ded COJlls



_02 (paga-3<>1"'l-

Hou< 13-Sep 1-4-Sep 1S-Sap Ie-Sap 17-Sep IS-Sap 1D-Sep 2O-5ep 21-Sep 22-sep 23-Sep 2<4-Sep 25-Sep Total- P""""'1

0.00 235 26\ G' - 408 524 400 437 7•• ... 291 30ll 350 10,545 0051
0200 221 .74 410 343 - 352 417 740 ... 326 272 300 .,'" 0.'"
0300 254 .05 Uti) 335 255 320 37. 30\ 500 248 211 217 242 9.~24 0.040
0400 203 '50 (l1.0I') 202 234 2tl4 274 323 404 30ll 220 238 254 .,- 0.041)
0500 262 182 311 ... 250 143 297 4" 242 205 272 223 ...30 0.042
0000 21. 250 333 238 274 150 311 300 25' 237 274 2tl4 7,5S1 O.cXJ7
0700 450 300 405 305 320 205 295 200 331 250 250 250 7,eg4 0_037

0000 314 301 .1. 47. 454 300 22\ 280 ... 32. 2tl4 203 2tlO 7,552 0.037
0000 250 205 45\ 385 370 ... ... 200 244 234 250 250 274 15,520 0032
.000 130 2'5 28\ 237 332 '52 '52 '25 343 253 208 322 340 15,144 0.030
1100 237 103 ••2 20\ 1.2 .. 115 .. ... 205 107 252 5,834 0.028
1200 \4. 135 2tl5 .48 \25 113 '32 117 303 .4. 100 205 5.7QO 0.026
1300 \.. 104 14. .30 174 129 4.. 238 326 11. 105 211 15,427 0.031
1400 \.4 150 205 .51 248 208 4.0 2<2 382 130 145 208 e,75e 0.033
1500 \85 ... 204 225 332 232 427 2tlO 352 .5 104 204 (4.0'Xl) a,Q01 0.034

'000 247 ... 375 232 324 217 237 108 30ll \43 103 265 (59.a) "'50 0.033
1700 244 401 380 284 200 295 17. 250 2tl4 138 171 7,1M 0.035
1000 307 4.5 322 4.7 427 17. 204 100 24\ 270 202 7.578 0.037
1000 305 (2.S II) 472 471 550 404 257 304 254 231 3n 385 .,030 0.042
2000 4.3 (40...6'.to) ... 502 731 ..5 002 300 300 261 423 34. to,<434 0.051
2\00 37. ... 052 755 m 004 428 418 105 571 342 12,002 0.050

00 2200 340 530 ... .1. 647 828 5\4 415 31. 440 25. 12,423 O.oe1
0 2300 307 510 ... 578 ... 517 801 4.4 352 370 329 12,577 Ooe1

2400 3.4 005 .22 301 .23 507 053 403 380 450 342 12.53g a.lXI1

205,310
Ollllyf".u"r&t!.aJilc. c,set ~ c::IQJE] 9,0215 9,007 8,525 8,408 B,DeS .,500 5,943 15,518 e,432 ~ 241.855 ¥

""'Will 2.7% 2.6% 4.2% 3.7% 3.8% 3.5% 3.5% 3.3% 4.0% 2.5% 2.7" 2.7% 2.8% \00 ""

• Totals InClude only days WIth 24 hours counts (i.e., excludes 10, 15-17,28 August. and 14, 15, and 28 September).
~ Boxed areas IndICate times when passage was BStimaled bV interpolation or extrapolatIOn.
• Total estimated passage, Including days WIth expanded counts.



AppendiX 0 J Temporal dIl5((butlon 01 dally SOf'lf'( COun(S altntll.J:ed 10 tall chun samon IOlhe SheeniekRlVer, 1996.

H~ 3O-Jul Jl-Jul Ol-Aug 02-Aug OJ-Aug 04-Aug OS-Aug <>e-Aug 07-Aug 08-Aug 09-Aug to-Aug ll-Aug 12-Aug t3-Aug 14-Aug 15-Aug

• Totals Indude CX"Iy days wllh 24 hol.r c::otrtes (i e., excludes 30 JuI; 2-5, 22 and 26 Aug; and 10, 11, and 24 Sep).
~ Boxed areas Ilchcate (mas when passage was esunated by lI1IercplallOf'l or extrepollltion.
• Totalestme.led passage, tnduchng dl!Iys WIth expanded CiOI.fts.

---~--~-------

1. 37 7.
13 44 75
14 36 56
2. 52 59
30 90 ..
36 100 60

•• •• 31
30 48 34
2. 21 13

• 8 8
5 1 4
0 5 0
1 2 1
1 8 0
2 • 18
0 36 11
2 0 7
0 11 20
2 18 4
4 35 .5
6 35 17
6 •• 2'

28 71 44

'5 85 OS

315 003 782

0.1'" 0'" 0.'"

- conhnued-

43 21 112 41 36 25 20
55 15 6. 44 35 27 I.
26 .. 00 30 34 22 ,.
33 2. 51 32 44 36 37
27 23 54 35 42 2. 24
37 2. 50 30 56 27 27
27 25 47 00 56 53 ••
39 25 00 63 43 32 5
46 4. 55 53 37 27 •37 36 12 41 56 1. 25
35 59 6. 75 .4 14 •
52 56 53 44 22 • 27
27 54 63 36 41 .3 2.
27 31 56 36 4. 17 5
20 42 56 30 24 1. •
21 50 •• .. 34 11 0
27 52 n 02 23 • 0
25 .2 74 22 5. 7 0

•• 36 115 14 30 2 0
1. 37 • 7 2 • 46 7 1
14 53 32 17 56 7 2
1. 34 33 35 43 20 1
25 44 41 .. 35 31 .5
25 56 30 ,. 28 26 23

724 .'6 1,554 030 063 ". 315

0.3% 0.4'" 0.15'" 0.4" 0.4% 02" 0_1%02"02"0.3%

~. .~

(JI2)
('1.5-'5)

tSIII )

("')

•
23
33
31

0.3%

36
.5
34
39
2.
56
65
30
.7

4
15
22
2

•••7
.0

8

47
43
27
24
23
22
2.

•
4
o
o
o
•
7

23

•24
26
39

7
36
47..
57

02"

..
7.

102

••
32
50
'3

••.7
•••
•
••

23
13
22

•6
•••

2.
•75

706

0.3"

2
24
72
22
47
23
53

03%

0.00
0200
0300
0400
0500
0000
0700
oaoo
0000
•000
1100
'200
'300
.400
1500

'''''''1700

."""

.llOO
2000
2100
2200
2300
2400

'"....



~O3 (P2of4)

H"'" as-Aug 17-Aug Ie-Aug '9-Aug 2O-Aug 21-Aug 22-Aug 23-Aug 24-Aug 25-Aug 2e-Aug 27-Aug 28-Aug 29-Aug 3O-Aug 31-Aug Ol-Sip

0'00 Il4 44 117 102 '44 27. 213 400 34. 1,145 3M 386 353 815 1,098 387 47'
0200 70 83 42 77 220 m 81 323 382 353 451 38' 228 830 702 4115 284
0300 78 .2 .. 8' 100 '0'

~. 147 412 411 280 338 21' 583 l,te3 897 '.2
0400 112 72 89 84 172 93 (177) 101 449 39' 354 281 229 850 1,244 943 7.
0500 74 00 .2 51 103 O. (IH"') 02 331 140 248 28' 100 ... 842 407 90
0000 34 42 50 •• "' .. 130 210 303 420 150 277 397 334 .21 '88
0700 '8

,. 38 15 122 20 18 "' 283 244 210 14' 314 .11 442 410 207
0800 14 '0 '0 23 17 10 15 20 00 ,,2 24. "' III 332 '89 27' o.
0900 '8 2 2 • 25 9 3 7 7. 278 302 ,. .9 279 '54 In 14.
1000 40 1 2 3 0 7 0 3 70 227 355 • 27 12' 41 148 10'
1100 14 8 3 0 0 7 I 4 41 320 18 3 112 18 29' so
1200 10 13 8 0 2 • 8 0 170 527 (1211) 4 '82 17. 2M 1,078 88
1300 8 0 • 4 • 17 3 • 830 ... (l1:a) 21 53 27' 518 ... 283
1400 • 4 .. 2 , 0 0 I 923 975 05 ,.. 277 579 002 574
'500 18 3 8 1 7 7' 24 4 1158 487 105 2 202 386 302 210
'BOO 7 II • 2 28 0 0 34 303 283 320 141 3' 257 24. 1113 132
'700 15 , 3 3 15 0 5 21 540 In 213 117 43 209 211 '00 275
'BOO I 0 I 0 8 10 1 4 282 221 ISO 181 94 573 173 140 '115
,goo 5 0 I 0 '3 7 , 88 203 201 204 110 07 ... 05 224 287
2000 17 2 0 I 10 32 9 88 280 .., 387 190 2'. 382 '54 385 547
2100 10 4 '0 38 71 121 78 107 149 338 183 272 311 433 380 703 742

00
2200 15 2. 31 25 70 144 12' 144 1,013 510 354 427 .'0 017 '" 1,ogj 87.

N 2300 29 .. 02 40 207 go 19' 338 ',BOO 484 400 420 1,030 1,138 1,238 1152 054
2400 47 90 05 '7' 82 204 211 282 1,519 302 325 357 713 1,300 822 550 448

DlilyPuupE.••• 753 002 724 753 1.662 1,594 r:=:IillJ 2,472 11,459 .,- ~ 4,545 5,778 11,457 12,24g 12,522 7,597

P,.:.>I 0.3% 0.2% 0.3% 0.3% 0.7" OJS% 0.5% 1.0% 4.15" 4.0% 2.8" 1.8% 2.3% 4.6% 5.0% 5.1" 3.1%

• Totals include orly do.,.. With 24 hour countes 0.8 .. excludes 30 JlJ; 2-5, 22 and 26 Aug; and 10, 11, and 24 Slip). - cxmllnued -
~ Boxed areas indlCllte t.mes when passage was estimated by intetq)l6hon or extrtlpolllolion.
• Total eslIM.ted passage, IMOOing days With expended COUlls



AppendIX 0 3 (p 3014)

H"'" 02-"'" 03-S~ 04-SIp 05-"'" ot5-S.., 07-~ 06-SEp og-S~ 10-SIp 11-5.., 12-5Ep 13-5Ep 14-5.., 15-~ HIi-~ 17-SEp 18-SIp

0'00 I.' 713 2'4 420 257 .,. 483 00 00 (UJ4) 138 53 110 180 27. 7.2 100
0200 '07 452 255 270 200 700 480 125 55 (IJ.A) '00 73 '73 188 125 ... 331
0000 73 287 133 '00 .02 JJO 383 ., 30 4SO 7' 230 III 101 825 525
0400 84 '57 •00 248 00 447 ... 00 .7 190 .SS 71 208 100 87 574 485
0500 7. 00 70 482 4. 607 108 20 30 110 .35 127 133 57 110 427 220
0000 ,., '7. 142 372 122 430 '24 45 32 200 '48 85 40 12. 00 ,.4 125
0700 38' 200 3'. 4'4 J03 402 242 2'2 '53 481 JJ5 377 257 174 238 172 .28
0800 202 115 184 .00 .00 .8. 173 00 200 340 255 340 '80 ... 154 182 237
0000 OS 85 138 .00 .82 82 208 80 130 JJ5 140 122 '00 140 111 13' 102
1000 57 .4 131 00 44 144 190 50 100 3.7 71 110 02 53 140 130 157
1100 53 11. 80 4. 33 32 72 80 8. 3'2 50 183 07 07 202 17. SO

.200 53 183 24 7. 28 .30 100 07 43 102 83 72 00 102 .87 .05 ISO
1300 125 J08 53 84 42 274 485 48 248 18. 43 128 70 ... '53 283 'SO
1400 154 ... .. 153 223 214 572 .30 270 207 00 423 215 21. 00 5'0 280
.500 2'4 514 201 ,.. J08 204 400 .7. 280 227 782 004 2'. J04 743 553
.000 134 324 100 130 37. 17. 3.4 208 204 (1.463) 280 734 ... '21 382 1,157 ...
1700 907 201 .44 • 7. 32• 00 2'. 370 200 (19.8) 32. .28 .38 .7. 543 l,27l5 l500

'800 005 ,.5 317 .04 2.7 118 '04 448 220 274 .7. 343 4'2 477 .73 500
•000 242 134 174 OS 211 72 '80 283 133 4.7 272 401 32' 4'. 427 57. ...
2000 324 '48 417 271 ... 4.2 233 238 300 421 24. 33. J08 733 38. ... 287
2'00 405 423 438 388 ... 438 232 324 423 525 238 4'0 250 542 448 230 20'

00 2200 527 451 377 322 474 381 374 17. 200 241 260 252 238 200 504 '53 122

'" 2300 .,. 283 408 270 381 350 11. 118

~r
185 117 305 137 182 854 130 .00

2400 74. JJO 500 183 484 J03 154 .20 ..... 180 287 22. 152 140 ..7 300 570

1\lily ,.._. t'~dA"".. 8,32{> 6,457 5,113 5,214 5,763 7,671 .,333 3,716 1--4,364-1~ 4,735 15,974 5,944 5,406 7,871 11,161 7,850

r_. 2.l5% 2.l5% 2.1% 2.1% 2,3% 32% 2.0% 1.5" 1.8% 3.0% ,.0% 2.8% 2."% 22% 32% 4.5% 3.2%

• Tota.ls Include any days with 24 hour OO\Sltes (i e.. axdudes 30 JuI; 2-5, 22 and 26 Aug; and 10, II, and 24 SEp). - contll"lUed -
~ Boxed areas If'Idtc:ele times when passage WlIS estlfTlOtEld by InI&rCplahon ()( extrepo&ahon.
• Total estmaled passage, Includang days wllh 8lIp4I1ded OOlIIIs.



App&ncllX 0,3. (P4of4)

Ho", 19-5Ep 20-SEp 21 -SEp 22-SEp 23-SEp 24-SEp Total' Percent

0100 692 I•• ,.3 2., 93 65 13,321 0.000
0200 6<lO 121 115 215 170 72 10,708 0.048
0300 3.9 113 123 123 ''''' 70 9,927 0.045
0400 304 '" 12. 192 sa OS

0_
0.043

0500 303 125 97 21. 72 133 7,197 0.032
ooסס I.' 126 10' 129 103 .7 6,690 0.030
0700 262 19. 13' '57 20. 7. 9,210 0.042
oeoo 2., 253 395 210 339 --. a,553 0.030
ooסס 197 20. 217 121 ". 4,314 0.019
1000 366 237 13. lOS ,.7 3,732 0.017
1100 243 31. 109 I.' 157 3,598 0.aU5
1200 2.' 237 ,.0 .7 151 5,319 0.024
1300 • 64 106 241 112 11 • 7,1501 003'

"00 • 11 170 336 .5 17• 10,138 0.0415
.500 1,263 ••• .67 111 I.' (1.331) 11,587 0.052
1500 1,117 712 525 141 296 (70.0'li0) 1Ules 0.050
1700 707 720 525 lsa 373 IO,7al 0.049
1500 502 se9 '22 204 209 10,341 0.047
1900 361 415 352 200 331 8,044 0.036
2000 2n 33' 53' 334 303 10,422 0.047
2100 235 2'. 351 ,.2 ,., 10,554 0.048
2200 21. 273 16. ,.7 212 13,200 0.000

CO 2300 .., 201 170 OS 71 14,214 0.064..,.
2'00 135 10' 192 .7 ao 13,731 0.062

~
221,808 •

llIily t'alg,!'" Ellilnu. 10,4]4 6,755 15,170 3,924 4,486 245,889 V

Peltdll ...,. 2.7% 2.5% 1.0% 1,8% 0.8% 100.0%

'Totals Indude only days With 24 hoIx ClOlXItes (I.e., exdudes 30 JI.l; 2-5, 22 and 26 Aug; and 10, 11, and 24 Sep) .
• Boxed areas indialle times when passage was estimated by intefq)le.tion or ext~olation.
• Total estimated paSS8Q9, including days with expanded t:OUlts.



AppendutO 4 Temporal dlSlrbuhon of dally sorer counIS tlltriblAed to ItllI chun salmon In lhe SheenjekRrver, 1997,

HOU' OO-Aug 10-Aug II-Aug 12-Aug 13-Aug 14-Aug IS-Aug U'-Aug 17-Aug la-Aug IQ-Aug 2O-Aug 21-Aug 22-Aug 23-Aug 24-Aug 2S-Aug

0100 18 28 ,7 37 73 34 28 12 5 34 37 29 33 50 112 127
0200 17 27 " 22 28 '8 22 .. ,. 28 • 18 27 58 111 ••
0300 27 25 ,. 30 34 50 50 '0 13 34 32 29 •• 58 75 oo
0-00 27 31 ,. 52 31 50 29 10 " 13 ,. ,. 2. 72 83 08
0500 27 23 17 .. 35 I. 37 28 32 .. 30 20 51 7. '" 57
0800 '8 25 13 23 .. 27 2< 3' 22 '5 5. '7 27 .. 22 23
0700 ,. 17 • 13 31 17 30 ,. 21 ,. 13 • 15 27 • "0800 12 18 • ,. 3D 17 32 8 8 3 " • ,. 55 • 23
0000 • • • 5 0 • • • '0 0 " • • 13 8

"1000 • 1 5 • 0 • • " 2 1 2 20 22 18 " 53

"00 • • 7 2 , 5 • 7 ,. 5 20 • 0 5 3 I •
1200 ,791 • 7 7 • 2 2 21 • 27 1 1 , 0 " 1 27
1300 ,....) 1 10 7 1 2 8 12 • • 2 0 2 " 1 • '2
1'llO 1 2 • .. 5 5 • • • 0 2 • 0 2 5 32
1500 1 3 5 5 • 2 • ,. 13 0 • 7 0 3 2 12
1800 2 , • 7 ,. 1 5 10 , 0 5 3 0 2 • "1700 • 0 7 2 '7 3 21 • • 3 0 2 0 • 5 '2
'800 1 3 13 3 3 2 3 " 10 10 2 • 3 3 1 1 20

'000 3 3 3 .. " 12 3 ,. .5 1 5 3 2 '3 3 3 "2000 , • 3 " '3 • , 27 23 • 0 3 2 , , 2 29
2100 2 • " 27 , I. '0 17 20 1 7 • 8 I. 25 ,. 15
2200 5 2 .. '8 20 '8 3' " '0 25 " 2. '2 " 22 ., 15

CD 2300 " • 2' 23 ,. 23 82 25 '7 32 182 33 '7 100 58 88 230
\J1 2<00 • 17 2' 34 55 33 2' .7 17 12 37 '8 52 87 75 208 ..

U.iI)'~ ..E.lioa.~ 2'8 332 308 .., .73 '20 534 34' 307 '30 3" 291 508 088 Il90 1.050

Pell:nl 0.1% 03% 0'" 0"''' 0.5" 0." 05" 0.7% 0"''' 0'" 0.5% 0"'% 0.4% o.a" 0.'" '2" 1.3%

• Totals lndude only dllys wlth 24 hoi..- COU'ts ~ e., exc:tudes 9 Aug; 29 Aug-4 Sip; 14 Sip; and 23 Sip). - cortlnued -
• Boxed tlree.s endJalle tmes when pa5Mge was eslmated by lI1terpolllllOl1 or extrapoetlOfl
• Total eslmaled passtlge, Including days WIth expanded COU'llS.



Appen1'll 0 4.. -tPage 2 01 3)

H"'" 2e-Aug 27-Aug 28-Aug 2Q-Aug 3O-Aug 3t-Aug 01-SEfl O2-SEp OJ-Sill 04-SEp OS-Sip oe-Sip 07-SEp 08-Sfp 09-SEp to-Sip ll-Sip

.r--.-.0.00 56 260 205 ~ • • • ••7 .04 173 103 238 180 73
0200 70 2<>4 1" 52 ....~ 211 16• 205 2'. 224 ,.7 ..
0300 ., !S. 1., 60 _.......

2"" In 172 213 331 202 .32
0400 7. 64 .7 '24 (1.Q).t fn::at 105 ... 252 234 242 2.4 156
0500 "' 135 257 .02 (UI2) C\llDC1f\ ,.6 153 244 ,.. 245 2.' 213
0000 75 220 255 200 (65') .74 213 201 207 227 261 160 227
0700 5 43 '33 207 17. 1•• '41 100 24. 122 7. 134
0000 .5 03 4. 131 160 t70 '46 122 ... .2. 100 83
0900 14 35 20 • 74 17. '" 56 256 11' 37 .2
1000 ,. 73 4 80 .. 47 34 356 52 25 70
1100 • 71 4' .60 153 57 00 250 30 7 32
1200 2. 39 7 (2,061) 12,~OJ (!.-43l) (1.616) 71 110 5' 2. ,.7 35 2 •1300 3 • .7 76 35 35 .. .. 25 1 2
1400 4 39 2. .. .. 47 4. .07 2. 2 '3
1500 1 20 30 21 74 74 35 30 83 7 2 •
1000 2 12 "' (9'l~) 00 102 64 35 4. 35 14 • 11
1700 10 20 .7 (...) .. 56 56 55 83 05 26 15 '2
1000 • 31 30 56 .04 05 36 144 76 27 ,. 11
1000 27 60 50 4. 02 46 '00 115 .. ,. .0 11.
2000 16 .2 64 •• 140 6. 72 80 '30 60 43 .33
2100 55 83 113 137 164 1" .7 '44 267 '4' 54 60
2200 .. 117 156 145 162 .04 ... '54 577 156 03 ..
2300 146 2.0 '00 203 204 102 2 •• 150 265 15. 115 '2'
2400 24. 205 113 - - 102 .67 .67 174 '30 2.' '4. 77 ••

1,179

1.5%

2,329

2....

3,352

4.2%

2.701

3.4%

2,004

3.""

4,642

..""
1,ggS

2.5% 2.5%

• Totals include only days wIth 24 /lo.... counts (I e., exdudes g Aug; 29 Aug-4 S£p; 14 Sep; and 23 SEfl).
• BOlled areas IndlCl!lle tmas when passage was estimated by lnterpololion or extrepolabon.
• Total estmaled passage, Inctudtng days With expanded co~s.

- oonIlf'lU8d -



_04 (page3013)

H~ '2-~ 13-Sip 14-Sip IS-SEp Ie-Sip 17-~ 18-Stp ,g-SEp 20-5", 21-SEp n-s.., 23-SEp TOUl!' PO<aH'O

0'00 .41 100 143 128 53 143 112 m 75 02 .84 80 3,681 0.004
0200 112 230 213 .BO 47 114 .40 137 87 o. 11. BO 3,e7S 0.004
0300 200 233 220 254 00 .73 '30 .27 .00 78 114 83 4,033 0.070
0400 200 300 .SO 250 17. 223 158 .7 so 80 110 .3 4,140 0.072
0500 255 310 2'. '08 230 217 122 142 87 85 BO 107 4,3711 D.07/J
0000 211 300 273 233 23' '04 '40 03 70 120 .7 83 4,214 0.073
0700 82 21. 250 170 222 '30 .5 ., 70 .00 133 122 2,857 0.049
0800 00 .05 (""l 130 10. .01 '20 .02 08 00 '07 .35 2,490 0.0.43
0000 54 177 (I.....) 155 118 77 84 118 87 84 02 ., 2,020 0.035
'000 2 113 .-.Iu.t 135 132 .. 55 '04 112 .7 00 .20 1,875 0.032
1100 7 BO ...... O. .32 4. 07 .. 51 42 51 112 1,485 0020
1200 3 57 54 84 '07 51 40 44 so 31 40 117 1,081 0019
'300 , SO 28 02 34 8 45 30 '8 54 0' OS 722 0.012
.400 0 33 40 40 34 13 42 42 30 23 84 28 795 0014
.500 24 50 40 00 n .2 47 80 44 ,. 80 ... 0015
.000 40 4' 50 85 28 20 47 30 51 .4 87 870 0.015
1700 33 51 4. 84 28 32 31 50 4. 34 83 020 a.au,
'800 44 110 110 08 57 37 100 47 48 45 50 1,189 002'
'000 118 75 53 '30 30 35 103 42 27 51 •• l712) 1,404 0.020
2000 73 .04 08 '04 BO SO 51 4'

., 70 72 <""> 1,e58 0.029
2100 130 '30 so '84 48 'SO 64 77 so .. 137 2,513 0.043
Z200 184 '00 '33 200 00 15' 118 83 85 77 87 3.3ge 0.050

00 2300 152 '25 '02 118 BO .83 .24 '00 04 '29 '25 3,871 0.007-. 2400 130 10' 184 118 110 .42 7' 152 45 .. 123 3,1525 0.003

57,853
Dilly ,.._.£Illr1l..._ 2,323 3,002 ~ 3,294 2,376 2,379 2,10l 2,000 1,613 1,612 2,249 ~ 80,423 ,.,_.

2"" 4.5% 37" 4.1% 3.0% 3.0% Ul% 2.15% 2,0% 2.0% 2.8% 2.5% 100.0%

• Totals tndude orly days Wllh 24!lol..1 coun.s (I e" ellctudes 9 Aug; 29 Aug-4 Sep; 14 SEp; and 23 Sep).
• Boxed areas inchcate tmas when passage was estmated by lI"Iterpoiation or exlrt!pOlallOn.
• Total estlTlOtEid passage, Indudmg days with expanded COlIn.



AppeIld0l0.5_ Tel'TlJQRl,] d!Slrbul!Pn m dally SO/ll!lf COISlls atllibuled to fall chlrn salmon In the SheerlekAiver, 1998.

HOlX 17-Aug l8-Aug 19-Aug 20-Aug 21-Aug 22-Aug 23-Aug 24-Aug 2S-Aug 26-Aug 27-Aug 28-Aug 29-Aug 3O-Aug 31-Aug Ol-Sep 02-Sep

0'00
. 0 3 0 2 0 1 0 0 5 4 4 2 1 '2 6 3

0200 2 0 0 2 0 0 6 • 1 0 0 5 7 • 13 15
0300 6 0 1 0 0 1 0 , 0 1 2 0 11 1 5 '6
0400 (27) 1 • 11 1 0 1 3 ,. 5 3 3 2 12 11 26 31
0500 (SQ.''') 3 1 , 0 2 3 5 • 1 7 7 4 8 7 46 '5
0600 2 , 0 0 4 2 1 5 16 7 7 2 11 • .. 8
0700 0 0 0 3 3 0 • 11 10 3 4 5 6 6 11 17
0600 ,. 5 0 • 2 5 6 0 1 , , 0 4 13 5 1
0000 0 0 3 0 0 4 0 0 2 0 0 5 7 7 2 10
1000 5 , 3 0 0 3 0 0 0 0 3 11 2 '6 2 1
1100 0 0 0 , 2 0 0 0 0 1 2 0 1 '4 2 0

00
00

1200
'300
1400
'500
1600
1700
1600
1000
2000
2100
2200
2300
2400

3
o
o
1
6
o
5
o
o
1
4
5
3

4
o
o
o
5
5
o
7
9

•o
24
o

•6
o
o
2
6
6
4

10
o
3
o,

2
1
2
1
o
o
8
o
o
2
o
o
o

4
o
o
o
o
1
3
o
o
o
o
o
o

o
1

4
o
o
4
o
o
4
o
o
o,

1
o
2
o
8
o
o
7
9
5
4
1
1

o
o
3
o
o
o
2
o
2
o
2
1,

o
o
o
•o
o
3
o
3
5

'5
7
2

3
3
5
6

13
10
o
o
o
2
o
3
5

2
2
4
4
5,
2
2
o
2
o
3
5

o,
o
2
6
1
1

21
37
o
o

10
o

o
2
o
3,
o
o
1
3
o
o,
o

1
2
5

11
4
6

•
7

10
o
•5
2

1
7

11
11

•11
11
21
19
43

8
'0
7

5
7
2
o
2
5
7

\6
7
4

6
2
o

3
12
15
10
17

8
5
o
5
2
3

27
10

0.2%

96

0.3% 02%

35

0.1%

23

0.1%

27

0.1%

56

0.2%

43

0.1%

95

0.3% 0.3%

5.

02%

114

0.3%

47

0.1%

143

0.4%

274

0.8%

248

0.8%

234

0.7%

• Totals Include only days with 24 hours c:::ourts (i.e., elCdudes 17 August and 30 SeptEmber).
\ Boxed Ilreas Inchctlle tmes when pas5Ilge WIlS estwnated by Interpolation or eldrapollltlOn.
• Total estimated passage, including days with eKpanded cows.

- conl.iaJed -



AppendIX 0.5. (pape 2 of 3)

Hou< OJ-Sip 04-Sq:> 05-Sip oa-SEp 07-SEp 08-SEp og-SEp 10-Srp 11-Sip 12-Srp 13-Srp 14-Sip IS-Sip 10-Srp 17-Srp 18-Srp Ig-SEp

0100 1 1 24 3 • 81 "" 34 84 5. 02 03 133 157 132 145 148
0200 5 1 12 • 4 78 20 50 37 81 .. 101 87 181 120 148 'SO
0300 2 4 8 11 8 25 32 SO 28 OS .. 120 133 102 104 148 ISO
0400 5 8 7 5 5 28 28 80 38 87 85 102 47 74 '20 '27 145
0500 5 5 4 12 4 28 32 28 22 21 31 115 85 82 130 143 115
0800 10 11 5 24 • 17 28 25 38 42 24 72 44 75 138 82 120
0700 5 25 8 5 33 20 38 17 28 38 .. 55 43 .. 112 134 100
0800 2 14 4 0 10 18 20 11 30 15 4. 14 33 24 00 81 ..
0000 11 14 1 8 3 23 10 4 32 8 35 33 20 75 130 143 17.
1000 15 10 , 5 2 7 22 0 11 31 21 7 8 74 50 118 85
1100

"
5 1 1 7 27 8 1 1 8 8 • 7 27 .. 41 80

'200 4 5 3 1 2 • 0 0 2 • 5 3 3 15 35 48 30

'300 5 0 3 2 0 8 1 0 • 1 0 3 3 18 38 110 47
1400 2 5 1 1 0 30 2 2 1 1 0 8 12 18 24 38 42
1500 0 3 0 1 1 2 3 3 10 17 7 47 3 83 " 48 47
1800 3 14 0 2 8 7 3 4 • 10 25 11 8 187 "" 82 55
1700 0 0 0 84 13 20 0 4 0 11 .. 8 11 122 7. 83 83
1800 1 1 0 05 17 11 1 0 1 25 21 22 23 7. 104 84 75
1000 1 4' 2 • 0 13 3 0 12 32 84 13 44 ., 73 40 123
2000 4 14 5 • 2 7 4 7 • 21 38 44 53 120 85 101 73
2100 1 31 10 5 10 4 42 15 18 15 185 51 110 277 130 200 14.
2200 • 43 3 • 34 40 12 12 28 37 141 44 108 281 211 215 183

0> 2300 ,. 2. • 17 34 38 12 22 82 43 118 44 73 451 ... 14' 102

'"' 2400 0 14 • • 41 48 20 87 03 33 '" .. 132 212 140 110 142

11IiIr hu~.Etdluo .. 117 301 118 277 254 500 412 418 594 722 1,348 1,120 1,201 2,850 2,492 2,607 2.S2O

...~, 0.4% 0_ 04% 0.8% 0..% 1.8% 12% 1.3% I.a% 22% 4.1% 3.4% 3,'" 8.6% 7.5% 7_ 7,'"

• TOlals Include onty days wilh 24 hol.rs OOU1ts (I e., exdudes t7 August and 30 SeptEmber). - oonl.lnued -
~ Boxed areas Illdkate tines when passage WllS estmated by irterpcMallon or extR!pOllllhon.
• Total estmated passege,lflCfuding days with expended COUlts.



"""..... 0. (pa.ge 3 ot 3)

HOU' 2O-Stp 21-SEp 22-SlfI 23-SEp 24-SEp 2S-SEp 20-SEp 27-SEp 28-SEp N-SEp 3D-Sip Total' Peroert

0100 I.' 128 ". .. 7. • '2 2. 28 33 SO 2,040 0.003
0200 103 11. 12. .. 58 • ,. 2 2. 38 50 1,888 O.osa
0300 14' 113 138 88 .. 23 80 • '2 .7 •• 1,002 O.OSg
0.00 12. 101 14S ., .. S •• 12 03 .8 23 t,no 0.055
0500 128 lit 128 03 87 12 S 0 2S .. 23 1,581 0,049
0800 5. 8. 120 •• 107 7 5 3S 37 2, 23 1,479 0.040
0700 73 133 112 .2 9S 3 • 11 2S 37 28 1,429 0.044
0800 11. 118 138 88 .. • 13 17 " 20 22 l,lg4 0.037
0000 103 14tt 80 .. 2 • • 1. 28 2. 12 1,349 0.042
1000 104 88 .. 83 12 11 8 13 .2 IS " .38 O.02g

1100 05 7S 54 .7 '0 8 S •• .. • 21 880 0.020
'200 03 97 37 54 IS 32 'S •• 17 7 2. 598 0018
1300 7' 37 .0 .. • 7 .8 • .5 • ... 0.018

"00 .0 58 85 17 32 S 21 2' 8 • SIl O,OHI
'500 40 113 .. 23 1• .. .0 32 34 IS ogs 0.021
1800 03 05 .. 38 0 IS 3 23 " 8 ... O.02g
1700 47 100 73 .. S 17 IS • ,. 11 032 0.020
1800 .. 110 .. 38 8 14 12 27 11 2• (311) .73 0.000
1000 .. 12• 30 48 8 38 23 28 .2 23 (47.ft) 1,081 0.033
2000 05 121 .. 40 28 " .. 18 43 ,. 1,178 0.038
2100 138 123 47 .. 23 12 12 33 39 .3 1,833 0.057

2200 ,., 2.' 102 .. • 10 0 29 .. " 2,217 0000

'" 2300 ". ... 138 7. 11 185 • 53 33 54 2,490 0077
0 2400 19' "0 89 .2 11 80 .0 38 SO 3. 2.153 O.lXl7

32,341
11IIily h»ol.~duli" 2,692 2,756 2,120 1,594l 811 S29 430 487 730 587 88' 33·058r

Pe~1 8.1" 8.3% .", 4.8" 2,5" .." 1.3% 1.5% 2.2% 1.8'% 2.0% 100.0%

• Totals include only deys With 24 ho\n oo\Xlts 0.8.. exdudes 17 August and 30 September).
~ BOJ(ed areas Inchcale lmes when paS5o!llge was eslme.led by lfllerpolallOl'l or eXlmpoiatlon.
• Total estmated passage, Including days with expanded ClCllS1s.
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APPENDIX E: SHEENJEK RIVER HISTORIC ESCAPEMENT DATA

Appendix E,1, 80nar-astilTl!l,tad ucapement of fell! chum salmon In the 8haanjek River, 1QM-1OQa,

0111 ".. "., ".. Hl51i1 "00 11iI1iI1 "'" "" l1i11i14 l1i11i15 111911 l1i11i17 ".. Dill

JO-Jul 01' 3O-Jul
31 -Jul 7'" 31-Jul

01-Au9 54' Ol-Aug
O2-Aug '" O2-Aug
03-Aug ... 03-Aug
O4-Al.lg '" 04-Au9
OS-Aug ." OS-Aug
OlI-A\19 7" OIl-Aug
07-Aug ,., ,,, 07-Aug
oa-Aug " " 1,554 OS-Aug
08-Au9 '" '" " '" '30 ,,. 09-Aug
10-Aug II II II II II 30' '" "" " ". '" '" 10-Aug
ll-Aug II II II II II '" '02 ,., ,,.

'" '" 33' 1'-Aug
12-Aug II " II II II '" 272 '" '" ." '" "" 12-Aug
13-Aug II " II II '" '" 227 ", ,,,

'" ", 13- Au9
14-Aug II II II II 20' 337 '" '" '" '03 '" 14-Aug
15-A\lg

~.
II II II '51 01' '"

,,. 1,045 '" '" 15-Aug
1II-Aug II II II '" '" '" '33 '" '" '" HI-Aug
17-A\lg .. " II II ." 1,100 "17 37' ", '02 '" " 17-Aug
15-Aug '" II II II '" 1,570 '" '" 1,172 7" 307 " 18-Aug
11i1-Aug 7"

~.
II II ,.. '.003 '" '" 1,1158 '" '" " lli1-Aug

20- .... 1,518 II
I 1~!5501·

... 2,347 ... 257 .,,, 1,8112 '" " 2O-Aug
21-A\19 1,178 '" II 1,012 1,71!7 '" '" 2,832 1,584 '" 23 21- Au9
22-Aug '.023 '.027

I ,J~I'
1,718 l,liIl1O 1,353 '" '" 2,5n 1,175 "" 27 22-Aug

23-Aug 1,ln GfuJJ· ... 1,525 1,754 1,151i1 '51 1,1I73 3,525 2,472 ... " 23-Aug
24-Aug 1,733 7" 2,1155 1,840 '" l,3iO m 1,035 lI,301 11,458 '" " 24-Aug
25-."ug 5,374 ,eo '" '.321 '.- 1,51i11 1,147 ,,, ... 4,745 ',,", l,051i1 " 25- Au9
2e-Aug 4,515 ,,. 1,528 1,3i2 1,041 \.1584 .., '" m 4,445 7,034 1,171i1 " 2e-Aug
21-Aug 3,712 '" 1,203 1,128 1,055 t,545 1,032 "" .'" 5,358 4,545 2,329 " 27-A~

28-Aug '.033 '51 1,051 '.000 1,337 '.'" no '" 3,8n 4,aJliI 5,n8 2,320 I,. 28-Aug
29-Aug 5,150 '" '" 733 1,80s t,1Ii8 ." "" 4,082 ",&42 11,457 '.... " 29-AIJg
3O-Aug '.33<l '.- ". 1,2e5 '" '" .., '" 4,487 7,438 12,248 2,087 '" JO-AIJ9
31-"'-'9 '.... ',"" 1,512 '33 '.'" 1,878 .., ... 5,472 8,517 12,522 "" ,7< 31-Aug
01-Slp 2,101 3,837 1,545 1,588 1,570 2,154 '" 1,045 5,1J12 5,152 1,51i17 2,433 '" 01-Slp
02-", '.230 '.205 l,41i12 1,751i1 l,lSSIS 1,741i1 '" '" 7,11i1a '.'" 5,328 2,11111 '3< O2-Slp
03-Slp 1,511i1 7.'" '.203 1,731i1 1,002 '.... 1,211 2,0~ 5,1iI15 7,041i1 8,457 2,71i18 '" 03-Slp
0<-", ,.... 11,3M 1,1iI1iI1 2,a18 1,15ll 2,028 '.023 2,557 3,ll1l8 4, laS 5,113 ,.... 30' 04-s.p
00- ... '.... 10,De2 '.300 2,571 ... 2,478 2,Olil3 <0" 2,832 4,525 5,214 3,352 '" 05-Sep

"'-... '.'" 5,438 1,255 2,IiI35 1,331i1 1,241 3,154 1,573 2,1iI52 5,0&4 5,153 2,7111 277 OIl-SIp
07-SIp 2,&41i1 10,152 1,542 4,210 1,251i1 3,490 '.200 2,414 '.020 5,852 7,571 2,904 '" 07-Slp
De-Sip .,,, 11,122 1,2;7 3,581 1,071 '.'" 3,082 2,720 3,587 11,3111 0,3" 4,&42 '00 o&-Slp
CKl-Slp ,.... !,<iI&7 1,443 4,558 1,411 4,201 4,274 ',300 2,5{lll 5,403 3,718 2,1l41i1 '" alii-SIp
10-Sep 1,131 5,581 1,073 4,OSt ". 3,5<1.1 '.200 '" .", 4,liI57 '.- 1,905 ." 10-Slp
11-S.p 1,-481 4,M2 ,.. 3,551 1,7<1111 2,2311 3,515 '" '.'" 11,758 7,408 1,871 '" l1-Slp
12-SIp '.500 11,294 '" 3,414 1,128 3,135 3,a15 '" 2,7lle 1l,51i11 4,13!l 2,323 722 12-s.p
13-Slp 1,151 5,1131 '" 3,227 1,1103 3,138 4,047 37' ,.... Mal a,1l74 ',002 1,348 13-s.p
14-SIp ,.... ..... 703 2,1tl7 2,l1i1a 3,145 5,347 '51 3,2;4 a,l&4 5,1iI44 2,1iI1l3 1,120 14-S-p
15-s.p .'" '.003 1,031 2,027 '.... 4,/123 4,2ali1 ,OJ 3,522 10,151 5,4OS 3,~4 1,201 IS-SIp
Ill-Sep '.'" 4,118 1,275 2,41i111 2,115 4,240 3,232 "7 4,7M 1iI,028 7,1171 2,3711 U50 tll-Slp
17-Slp '.... 4,153 1,843 '.035 2,557 2,729 2,473 1,1111 4,413 1iI,""7 11,151 2,371i1 2,41i12 l1-Slp
l11-Slp 1,"81 '.320 1,1131 '.000 1,liOliI 2,134 2,15& 1,053 3,248 11,525 7,1150 2.101 2,1107 18-Slp
lliI-Slp I.'" ,.", "00 1,5311 2,020 3,nlil 2,4011 t,351i1 '.'" 11,4118 10,414 2,Olila 2,528 tlil-Slp
2O-81p 01' ~'"

1,151 2,321 2,372 3,311i1 ~ 1,1;2 7.503 ll,055 11,155 1,813 2,lIi2 2O-s.p
21 -Sep 70< '.223 '" 1,273 2,444 2,4111 A'~ 3,352 5,287 1iI,590 a,170 1,812 2,755 21-s.p
22-", m I .... 7" 1,3114 2,5111 \,~4 r...._p '.005 11,520 5,1iI43 3 1i124 2,2411 2,120 22-Sep
23-s.p ,OJ 2,578 '" 2,434 1,1148 2,071 1,1103 5,153 8,5111 4,4all '.020 1,51i14 23-Slp
24-S-p '" 3,324 '22 2,IiIe5 1,1l1ll 1,430 1,1155 4,523 11,432 l,to2 '" 24-S.p
25-Slp '" 2,1112 1,8'23 ..'" 3,1107 11,553 '" 25-51p
211-SIp ". 1,31i12 1,155 3,458 '30 20-",
27-Sep '" 1,475 ... '.... ..7 27-Slp
2/1-Slp '" '" '.052 ". 211-Slp
29-Sep ,OJ 2i-Slp
JO-Sep .., 30-",

T." 114,207 153,287 45,208 tllil,lt8 17,750 08,4" 18,&0& 42,822 150,555 241,1155 245,5&8 50,423 33,OM

Early portion at Sheentek River tat! chum salmon run eslimatBd from run timing and entry pattem observed in the Chandalar River (Barton 1ggS),
~ Eorly portion of SheenJek River tall chum salmon run estlrn.!llted from aenal survey (Barton 1ggS),
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Appendix E.2. Cumulative proportion of Sheenjek River sonar counts. 1986-1998.

Oat. 19S8 19S7 1988 19S1iI 1990 19li11 19512 19513 151514 1995 19915 1997 1998 0 ...

30-Jul 0.00 30-Jul
31-JuI 0.01 31-JuI

01-Aug 0.01 01-Aug
OZ-Aug 0.01 OZ-Aug
03-Aug 0.01 03-Aug
04-Aug 0.02 04-Aug
OS-Aug 0.02 OS-Aug
08-Aug 0.02 OB-Aug
07-Aug 0.00 0.02 07-Aug
08-Aug 0.00 0.00 0.00 0.03 0.00 0.00 OS-Aug
alii-Aug I I I 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 alii-Aug
la-Aug I I I 0.00 0.00 0.01 0.00 0.00 0.04 0.00 0.00 10-Aug
l'-Aug I I I 0.01 0.01 0.01 0.00 0.01 0.04 0.01 0.00 l'-Aug
12-Aug I I I 0.01 0.01 0.02 0.01 0.01 0.04 0.01 0.00 12-Aug
13-Aug I I I 0.01 0.01 0.02 0.01 0.01 0.04 0.02 0.00 13-Aug
14-Aug I I I 0.01 0.02 0.03 0.01 0.01 0.05 0.02 0.00 14-Aug
15-Aug

~I
I I 0.02 0.02 0.03 0.01 O.OZ 0.05 0.03 0.00 15-Aug

18-Aug I I 0.03 0.03 0.04 0.01 0.02 O.OS 0.04 0.00 18-Aug
17-Aug 0.01 I I 0.03 0.05 0.05 0.02 0.02 0.08 0.04 0.00 17-Aug
18-Aug 0.02 I I 0.04 0.07 0.015 0.02 0.03 0.08 0.04 0.00 lS-Aug
1iii-Aug 0.03

~I
I 0.04 0.08 0.08 0.02 0.04 0.015 0.05 0.01 1iii-Aug

20-Aug 0.04 ~ 0.05 0.11 0.07 0.02 0.04 0.07 0.05 0.01 20-Aug
21-Aug O.De 0.12 .20 I 0.08 0.13 0.08 0.03 0.015 0.07 0.08 0.01 21-Aug 1988-97
22-Aug 0.01il 0.14 ~ 0.22 0.08 0.15 0.08 0.03 0.07 O.OS 0.08 0.01 22-Aug avecage
23-Aug 0.11 Irlil· 0.18 .zo b 0.25 0.10 0.18 0.08 0.04 O.OS 0.051 0.07 0.01 23-Aug
24-Aug 0.13 0.18 0.23 0.27 0.12 0.18 0.051 0.05 0.11 0.14 0.08 0.01 24-Aug 0.13
25-Aug 0.19 0.0" 0.19 0.25 0.29 0.13 0.19 O.Olil 0.08 0.13 0.18 0.10 0.02 25-Aug 0.18
28-Au9 0.25 e O.Olil 0.23 0.27 0.30 0.15 0.21 0.10 0.08 0.15 0.20 0.11 0.02 28-Aug 0.18
27-Aug 0.29 O.Olil 0.25 0.28 0.32 0.17 0.22 0.10 0.08 0.17 0.22 0.14 0.02 27-Aug 0.20
28-Aug 0.35 0.10 0.28 0.29 0.34 0.19 0.23 0.11 0.11 0.151 0.25 0.17 0.02 2a-Aug 0.22
2"-Aug 0.41 0.11 0.30 0.30 0.38 0.21 0.23 0.12 0.13 0.22 0.29 0.19 0.02 2"-Aug 0.24
3D-Aug 0.48 0.12 0.32 0.31 0.37 0.22 0.25 0.13 0.18 0.25 0.34 0.22 0.03 30-Aug 0.28
31-Aug 0.51 oil 0.13 0.35 0.32 0.3li1 0.24 0.28 0.18 0.20 0.28 0." 0.25 0.04 31-Aug 0.27
01-Sap 0.53 0.15 0.38 0.33 0.41 0.28 0.27 0.18 0,24 0.31 0.42 0.28 0.04 01-Sap 0.31
02-Sop 0.58 0.17 0.42 0.35 0.43 0.28 0.28 O.lli1 0.2li1 0.34 0.4S 0.31 0.05 02-Sap 0.34
03-Sap 0.58 0.22 0.48 0.37 0.44 0.30 0.2" 0.24 0.33 0.37 0.48 0.34 0.015 03-Sap 0.37
04-Sap 0.81 0.30 0.51 0.40 0,48 0.32 0.32 0.30 0.38 0.3S 0.50 0.3li1 0.015 04-Sep 0.40
05-Sep 0.03 0.37 0.54 0.42 0.47 0.35 0.35 0.35 0.37 0.40 0.52 0.43 0.07 OS-Sop 0.43
oe-Sap 0.158 0.40 0.57 0.45 0.4" 0.37 0.31i1 0.3li1 0.3li1 0.43 0.54 0.48 008 08-Sep 0.48
07-Sap 0.8li1 0.47 0.60 0.50 0.50 0.41 0.44 0.45 0.42 0.48 0.57 0.50 0.08 07-Sep 0.50
08-Sep 0.72 0.54 0.83 0.53 0.52 0.44 0.48 0.51 0.44 0.48 0.80 0.58 0.10 08-Sep 0.54
Olil-Sep 0.75 0.80 0.88 0.58 0,54 0.4g 0.53 0.54 0.48 0.50 0.81 0.59 0.11 09-Sep 0.57
10-Sep 0.77 0.84 0.88 0.82 0.55 0.53 0.57 0.55 0,48 0.53 0.83 0.82 0.13 10-Sep 0.150
l1-Sep 0.78 0.87 0.70 0.88 0.57 0.55 0.82 0.58 0.50 0.55 0.88 0.e4 014 11-Sep 0.152
12-Sep O.Sl 0.71 0.71 0.8g O.SliI 0.5" 0.87 0.57 0.52 0.58 0.88 0.87 017 lZ-Sep 0.85
13-Sep 0.S3 0.75 0.72 0.72 0.81 0.83 0.72 0.58 0.54 0.81 0.71 0.72 021 13-Sap 0.88
14-Sep 0.S7 0.78 0.74 0.75 0.84 0.88 0.80 0.59 0.58 0.83 0.73 0.75 024 14-Sep 0.71
lS-Sap O.gO 0.80 0.78 o.n 0.87 0.72 0.88 0.80 0.58 0.158 0.75 0.80 028 IS-Sop 0.74
18-Sop O.gl 0.83 0.7g 0.80 0.70 0.77 0.00 0.81 O.15Z 0.71 0.7li1 0.83 03. 18-Sep 0.77
17-Sap 0.liI3 0.88 0.83 0.83 0.73 0.80 0.g3 0.83 0.84 0.75 0.83 0.85 0.44 17-Sep 0.80
18-Sop 0.g4 0.8li1 0.87 0.85 0.78 0.83 0.98 0.&8 0.&7 0.7g 0.88 0.88 0.52 18-Sep 0.S3
lli1-Sep 0.98 0.90 0.90 0.87 0.78 0.87 0.g9 0.&9 0.71 0.82 0.91 0.91 0.5g 19-5ep O.S&
20-Sep 0."7 0.liI3 0.92 0.8" 0.82 O.gl 1.00 0.72 0.7& 0.85 0."3 0.93 0.88 20-Sep 0.88
21-Sep 0.g8 0.liI5 0.94 0.90 0.S5 0.g3 0.80 0.79 0.8li1 0.ge 0.95 0.78 21-Sep o.gO
22-Sep 0.99 o.liIe 0.95 0."2 0.88 0.ge 0.S4 0.S4 0.liI2 O,g7 0.liI7 0.82 2Z-Sep 0.93
23-S.p 0.91i1 0.98 0.97 0.94 0.90 0.9S 0.S8 0.87 0.95 0.9li1 1.00 087 23-Sep 0.95
24-Sep 1.00 1.00 0.98 0.97 0.93 1.00 0,92 0.90 0.97 1.00 O.gO 24-Sep OJil7
25-Sep 0.g9 1.00 0.515 0.515 0.93 1.00 0.91 25-Sop
2e-Sep 0.99 0.97 0.518 0.95 0"3 2e-Sep
27-Sep 1.00 o.glil o.glil 0.97 0"4 27-S.p
28-Sep 1.00 1.00 1.00 o.ge 2S-Sep
29-Sep 0.98 Z9-Sap
30-Sep 100 30-Sep

I Early portion of Sheenjek River fall chum salmon run estimated from run timing and entry pattern observed in the
Chandalar River (Barton 1995).

b Early portion of Sheenjek River fall chum salmon run estimated from aerial survey (Barton 1995).
e lnterquartile range and median day of passage r> are shown for each year.
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